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;pfaice1w or <'arly Qua!<>r11n1·y, or both, wen~ dPpn.'<it<·d in <l<·pressions in 
this more or !Pss mn( ure Hurl'ac<'. ,\s dqm~ition w<·nt on, IlL'\\' d<·pr<·ssions 
\\'('I'<~ co11s(n11tly h<·ing l'ornwcl nlong t]1p rift hy faulting. Ai'tnr these 
lwdc< hacl lH'<'ll dqJositl'd ll!C',V continued to IH' distmlwd hy fnult 111ov<~-
11H•Jl(K :dong UH· rift, an<l, nt c:o111e tinw in tl1<· C':l!'l.Y O.uatPnrnry, the 
uplift of tlw ~an (;ahl'iPI Itange c:outil or tlw rift wns n•1wm·(l. At Ronw 
JH~ri0<l ai'!<·r !Iii.~ uplift, alluvial d<•posits wasill'd fro111 th<' Rlop<'R of thn 
rang<' 11H1Rt. l1n\'<' partly <~m·<•red tlw San ,\rnlr('ns foult ZOIH'. • TIH•He 
-d<'JJORi!s h<'lpecl Jll'<'B<•1'V<' tile lint lops o[ tlw riclg<'S h.r hmying ;.;omc of 
tlH'lll. Lat('r in <l1rnt<~r11ar.1· tinH', hut hdon~ tlw (ilncial Period, the 
llOl'tlwl'll JHll't o\' tlw ~:Ill (;aJirif'l !lang<' \\'<IS hom•d ll]l hrondly to its 
pr<'S<'nt height along nn axi." tn•1Hling north and soul.Ii aero,:s il1e course 
·Of ilw rirt. This uplil'l \\':IS indc•pe1Hlm1t of th<· rift; it rai~t·d tl1t~ rift. 
J1igh upon the rangn and tilted it. in oppoBite directions, as 1 linve 
·<l<·sr'.rihl'cl. ,\s a n"-:ult of tlw <'rosion following thiB Inst uplift most of 
tl1e oldn ft'atur<·s ol' tlw rift in tho high country liavr IH'm1 exhumed 
fro111 !lw nlluvial rl<'JHJHits that nrc Eiuppo:-:ccl Jlartl.r to Jrnvc cn1•crcd 
tliPrn. Tile diffor<"nt stng!'s of erosion cxhibikd h.v tlw l'<'<'cnt, ;;uh-n•cm1t, 
.:111<1 older (opograplii<~ fl'ntnrcs nloi1g tlw rift are riroof that faulting lurn 
hPell taking plac:\' at interval:-: nl_l through Quaternary tim<'. '!'lie 111ovc-
.in<•11ts arc r-:till in progn•ss. 
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StlPRS'H conception of the fra11wwork of tlw Cnriblwan n•gion (IOI)2l 
:rmnains fu1HlanHmtall.r t111cha11g<'<l, for a zone of folds can lm traced 
1) 1'11\JJi,he<I with the permi.,sion o[ tho llirPctor of the F. S. Gcologieal 8ll!'YC)'. 
~) Tho Jigllres in lJOl<Haco typo refer to tho Jbt of p111Jlication,; at tho en•l of the paper. 
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froin northl'l'n C<'ntral J\lll('l'iea through tho Gn·atl'r J\ntillcs, tlH•n 
through thP arc or tlH' L('RS(']' AntillPs toward Tobago an<l Trinidacl, 
'vhich an• made up of folds (•xtcnding mon•. or lP:-;s continuously aero"" 
\'c•n(•ztwla from tlw CordillPrn Oriental of th<' AndPs in Colombia. 
\\'lwth<'r this zone or folds should he c011sid(•rcd as a part of th<' Anclt>an 
systPm is mon• a mattPr of nornPnclature tfom or gend.iPf-:. This grpat 
saliPnt of. folclR advancing into thP Atlantic hns at its apPx a Pacific tnw 
or islarnl arc-tlw only rilac<' on the AnH•ricmi sicle of tlw J\ tlantic, a,: 
Hm•sf' pointc·cl out, 'rhNc an iRland festoon fac'<'I' the A tlantie. OthPr 
island arcs are found on the north and !'Outh flanks of thl' salient. This 
pc1wtratio11 of n Pacific t:nw of !'trueture into thP Atlantic iR tlw r<'ason 
for considl'ring tlw tectonic fratures of thl' CarihbPan rPgion in a congn'SR 
dcvotrd to Pacific affairs. ~outhc•rn Cc•11tral Anwrica is a n•gion of 
apparc•ntly ~·ounger folds stretching acro~s thP hasp of th<' salil'nt. DPspit!' 
this simplicity in tlw framework, it lu\R hcemnP appanmt that tho tcctoni(~ 
history of the Caribbenn rl'gion is co1111ilicakcl and that folcls of diffon•nt 
age can hn tracc•d. ThPS!' folcls form arcs of \'arying cun'nturc~ that f:wc 
in <liff<•rc•nt c}irPction!'. J\ t p[HCC'S tJw arcs Of difTC'l'Pl1t agp nr<' ]lnralll•l tt~ 
l'acli otl1Pr, hut pJi:;pw]H·n· tlw later arcs trPnd across <'nrliPr foldR. I 11 
nlrnost this who!!' rl'gion tlw <'fl'PdR of folding that took place' dming nnd 
after Mim·<·Iie ti11H' c~rn clmrly lH' S!'<'ll. 
Central America. 
__ / C<·ntral Aml'rica Pmbracc•s two r!'gions that luwe clilfon•nt kctw1ic 
fratl11·Ps. The nortlwrn va rt, c•m bracing G uatPmala, British I I ondnrns, 
SalvadOI", Honclnras and 11ortlwr11 Nicaragua is charaetPriz!•cl by nrcuak 
folds eonw·x southward. In tlw soutlwrn part, PXt<'1Hli11g from nortlwrn 
.Nicaragua through Costa Riea to l'nnama, thP folrlR arc• for tlw most pnrl 
young!'r mnl th<'y gp1wrally :tr(• paralh•l to tlie :'.oasts. 
NortlH·m Part. 
In cPntral Gunternala, British Honduras, ancl 110rtlwr11 l[o)l(lnras liPs 
a Reril's of folds nrrangPd in arcs trc·rnling Pastwarcl and 11ortl1L•astward 
and having their !'Oll\'<'X Ricln facing southward. Tlws!' arcs ddcrmi1w 
the coursc•s of tlw principal mountain rangPs, which t•xkrnl Pasbrnrd from 
tho Sierra Madre cln Cliin[las, cnt!'ring Guat(')lHtla from tltL' adjoining 
Mexican state 0 ( Cltiapm:, through central mid cai:;tprn UuatPni:lln arnl 
11ortlwrn Honduras. According to Sav1wr (80-81, 83-90), to whom WP 
arn indebted for most of tlte information on this n•gion now availabh', 
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tlios<' arrR "·on' for11tl'<l during th<' following thr<'<' iwriodR of folding: at 
tlw end of pro-Cambrian tiuw, at tlw <•ml of Carboniferous ti11t<', and 
nft<>r th<' close of Miocl'JH' tinw. Tlw dato of the periods of foldiug is, 
how<'V<'l', open to SOllH' qtIPRtion. Powers (70) hdiL•v<·d that Sap1wr's 
pre-Cambrian roclrn an•. of l'all'ozofr ng<• a11<l his <liEwovcry of Carboni-
frrous fo8sils in limPstmw i11tPriH'd<kd with slnk and mica t-:ohist supports 
thi8 contP11tio11. Tlw <·xtPnsi\'<' distribution oi' gr<'atl.Y alt<·r<'d rocks-
grwif'H, sl'qwntirw, Hcliist, slat<·, quartzit<>, and 111ar\JI<>-in central Gnnt<·-
rnala and also in 11ortlwm I londurns is appan·nt from tlw accounts hy 
Snpp<'r :111d also from tlH• earliPr apeotmt h\' DollfuR and Mont-Serrnt 
( 14), hut there is 110 rPason, ot!H•r than ti1Pir ancient app<'arane<', to 
]>C'li<·V<' tlint they ar<' vn·-CamhriHll. ft Sl'l'lllS probabl<• that both tlw 
pre-Ca111hrian and lat<' Pa!Pozoic foldR described and n1ap1wd by SaPlwr 
\\'!'I"<' fonrwd at the closl' of Carhollil'l'l'OUS timl'. ThiR vniod or folding 
is confirnH'd hy tlw mwonfonnity in t:untrniala IH'bH'l'll tlw Carbonif<·r-
ous lim<'stones and the uomnarin<~ beds that apparently :ll'l' of th<' ,,anH: 
ag<' af' tlH' late Triassic, or possibly <'arl.r .Jurassic, ryca<l-bearing beds 
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ROUth c"utral Honduras (43, 63, 64). 1\ccordiug to Sapprr, som'.' 
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the fold8 of easkn1 IlonduraR \\"(')"(' fornl('d at tlw clo:-w of l\Iioel'IW tmll', 
hut Cr<'taccous beds nn' tlw .voungl'st dcpositR involwd in th<'sc folds a~Hl 
it R<'<'lllR probable that folding took 11Jncc in nortlwm Cl'ntrnl 
1\mcrH't~ 
towanl tlw clos<' of CrdacPous tiuw, thus coinciding with rnO\'{'llll'llts o[ 
thnt dnt<· in thl' MPxican RtatP of ChiaJHIR (6). Th<• folding that took 
l t
·t 'I" t' · l (' t l· Aceord-p ace n <'r •1 JOC<'ll<' mw 1s rPcordPd in ChiapnR HIH ,ua cnui ,1. .' · • 
· t 'I · · · t' 1· t · · · · l · l · of foldm" 
111 
u1g o t us uns.t 1s ac ory rnns1011, till~ vrmc1pn p<'nm s '"' 
nortlH'rn CPutral ArnPricn, \\"('!"(' ns follows: at till' <·.losl' or Cnrho11if('J"Ol1R 
ti11w, toward the PIHl or Cretacl'OUS tinw, and afl<'r Mioc<'lll' tinw. 
Tlw oldest folds in north<•ni C<'Jitrnl Anwrica ·pxtl'u<l anoss central 
GuatPmala and along the boundary lwtw<'<'ll Guatemala and llondurnR 
i 11 a res of 111odera kly Htrong cur\'a tu r<'. Along t I w south<·n1 rnn rgin of 
th<'f'<' folds tlw PalPozoic b<~ds, in pnrt call<'d vn'-Carnhrian by Snpp<'r, 
arc grP:itly mPt:unorphmH·d, hut fnrt!H•r north till'.\' nn~ not so altr'rcd. 
Northward from the soutlH'rll ninrgin of th<'S<' ar<'S tlw folds nr<' progrcs-
f'iVPly young<'r arnl rnorP oiwn until the Jlat-lying Tertiary linwstorics of 
northern Guaternala and th<' Yucatan J'Pninsula are ]'(•ached. TIH· 
young<•r folds, which are assunwd to Jiave lJpcn forrncd at till' 1•1Hl of 
Cn•tal'<'OUH time and toward tlw clos<' of l\Iioe<•Jlc ti111e, tr<'nd !•asl\rnrd in 
arcs parallel to the arcs of tlw Pal<·ozoic foldf', but gl'Ill'rHlly not quit<' :-;o 
strongly curved. Tlw IJr<'S<'llt fl'aturl'S of 11 larg<' part of nortlwrn 
GuntP111ala and Chinpas an• dtH' to the ]nRt period of folding. ,\( plac<'S 
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tlw Crd:H'<'OllS lH'<ls prohahl,\· an~ thrust O\'<'r T<·rtiary dl'[Josits (85, 
Jl. SH). TIH~ Cocks<~ornh ~Iou11t:ii11s of British l londnras arn n•m1rnnts, 
vrohalily isolat<·d from till' HU!TOlllHling Crd:H'l'OUS Hild 'l'<'l'liary limc-
stOll!'S larg1•ly hy faults (66), ot'.tlH• l'alnozoi1~ l'olcls tl'l'lHling 11orthPast-
ward towar:l tlw Cn.rihlH'an f.!1·;1. Tlin l'akozoii·. folds ill C<'lltrnl Guatc-
lllaln and along Uw hounilar.v hf'tm•e11 Chmtcmala allcl I lolldnrns 11lt1llgc 
11nrtlH•ashrnrd into tlw Gulf ot· l lon<luras. Evidc1H'<' that tlH·se Paleozoic 
folds colltintH•d 11od:lll·astward towanl the \V<•st I llcliPs is furnishPd by 
t!H~ islnncl an~ <·mhnwillg I:.oatan aml Bo11acca lying off tlH• llorth l'Oast of 
Honduras. Tllf•1-w. isl:u1ds an~ ('(lllljlflC'('(' or schist, rpmrtzit<', Hild othor 
alt<•l'1•1l nwks trnll<lillg llortl1<'nstmml. 'l'lw smalll'r islnlld of Utila, 
hPt\\'L'<'ll ltoata11 an<l tlw uwinl:rnd, prohahly li<·s along tlw simw arc, hut 
it lins n•<·.<•.ntly rist'll ahovn tlw Hl'<I. It. i,; t'Ollt]lOs<·il of rccellt Jlows of 
olivilln hnsalt partly covPred by n·l'f <·aps (70), as tlH' Dntch g1•olo;!;ist 
working in tl1<' East lrnli<'s call n•ct•11tl~· c11H•rg<·d lim1•n!onn <'arr~·illg r('(•f 
('ornls. 
Cll'l·atly alt<·rl'cl rod::s n'R<'lnhling thos1• farlill'r north, an<l lib'. them 
assunwd to he or l'nl1•ozoi<' ag<', (•xti·11d sou! lnrnr<l through c1•ntral 
llo1Hlurns to th<· Xi<'nrnguan houndarr n11il c•\'c•11into11orllwrn 1\ienr:wnn 
,! , ..... ' 
although \'l'I',\' lit ti<' rl'liahk inl'ornwt io11 ii' arnilnhl1• for 11ortlll'rn 1\icara-
gua. According to f-:app<'1·'s trn.\'<'rsi·s, till'!'(' ]H•ds :m~ l'ol1ltod :rn<l tl11~ folds 
form arc14 parnlll'l (o tho:i<' t'artlu·r 11ortl1, but l<'l'H strongly ctll'vt•<l. L;\·ing 
l)()twc•c1i tl11·sc• fol1ls, appar1•nlly o[ l'nknznie ng(', an<l parnll<'l to them are 
younger folds i11nih·i11g llw lafo Trinl'si1· or nady .Jur;1ssic 1~.vc:Hl-hPnring 
h!'ds flllrl 111ari1H• CrdtH'.l'llUS <lL'Jl<lHi!!'. l'<·rliaps ll\Ol'n or tll<'Sl~ folds were 
l'qrnw<l at the• dosP ol Cr<'l:1<·cous ti11H' tha11 ii' appnrt•11t l'ro111 tlw 1~hnrac­
(1•r o{' till'. l'Ot•ks, for t]1n l'.\'('.a<l-Jit•nring )H'dS al'I> gn•a(]y <hoformc'cl arnl at 
pla1:<'H an· alh·r<'1l to s<:hists (64). 111 norLIH·rn ~i<'arngua tlw folcls 
Jlatl<'ll and tlll'ir tr<'IHl may chnn:~<'. 'l'IH•r<' th1• 1·y1:acl-lwnri11g lwch; ar<) 
Jlal-1,Yillg 01' dip g<•11tl,Y <':Hilw:ml 01' \\'l'Sl\\':11'd (59). 
Tlw Wl'i'!c'l'll ('!His or tl11• folds in CPntrnl "\llll'l'i<:a nr<' ('Oll('('a\cod by 
tlic T1·1·ti:1ry :incl <.~.11:1t<•rnary lam.and tufT t'rn111 tlin yo\<·a110c•s that <'Xtcnd 
virtually par:ill1•l to t 111· l'aciiic coast i'ro!ll m·st<~rn ( htnt<·nrnla through 
Salrador and I lnndmns lo Nicarngna nhliqu<'ly nno,;s tlw folds. fn 
~alvn<lor al I (ill' old1·r d<·positl' <'Xc1•pt a fc•\\' l'lll:lll Hl'l':\S or Crl'tnt•c•ons 
lH'dH Hl'l' ('()}l('(';tl1·d h)' tl1i8 lloo1l of lm·a. In I rondu1·as :111<1 l\Ot"thern 
Ni<~aragua tuil' d1·ri\'1'<l l'rolll tlic• vol(·a1101•s nxt(•11<ls far c•:istward to\\'ard 
tlic~ CarihlH•mu·onsl. 
'l'lw <lcoprC's,;ion c•xtl'11di11g 11ortlnr:ml ano,.:s I I on1lurns l'ro111 till' { ;ulf 
or l<'onS('<'H to tlw lllOlltll ol' l:io Ulua l\(':\l' l'ttc•rto ( 'nrt<·z Oil Llll' Cariblwan 
.j()J 
coast lies allllost at rigltt angh·i-' to tlH• trl'11rl or thl' folds and prnbnhly is 
a late Tertiary fault trough. 
f-:ou t l l<•rn l'a rt. 
Jn th<' l'OUtlH'l"ll part of Cc·ntrnl .. \llH'l'i<'n, l'lltlmlC'illg ll!OSt or Nie·nrn-
gun nnd nil of Col'(n J:ic·a and Pana11ia. th(' tc•doni<' f<'atur<'S an· not l'O 
clenrly defined, prolmhly he·c·auHl' tlie·n· an· no <·xplorn!io11s e·m·<•ri11g 1110Ht 
of the r<'gion c01n11arnhle• to tl10."'l' Ji~· f::appe•r for ti)(' 11ortlwl'll part. In 
tll<' l'OUtlH'l'll part, J10\\'('\"e•1-, til<• l'<'i-'ti\(8 of {.It<" fo]cling ( ln1t tonk pJ:l<'<' afi<'l' 
Jvlioe<'ne tinw at'<' n10rc• 8!riking. J\Iorc• details r<"lnting lo tile gC'ology of 
tliii:: r<'gion are lic·n• gin·n, a8tl1c·1mhlicd1cd :H·c·ount-; arl' nl<•agC'I' and iim'<' 
not h<'<'ll asse1nhltocl. f-:0111<' of tlte !llattl'r is i>aserl on u11puhlisl1cd clat:i. 
ln Nit'aragua tll<'J'(' ar<' no cfo;( incl mountain ranges and also 110 
l j. 11 '!'I ·i · · 1• ti ·. flttiiti·\· 1·._ tl1<· line prollOlllH'f'< o < f'. 1e• 1no8t st n ung ll•atur<' o 11::; <' · · 
of volenuoes r•x(<"11di11g as Oil<' or ill<• <"clii·lrnH'd lil)('S of t'e·ntrnl ,,\uwricnn 
,·olcnnoes J'ron1 tlH' ( ;uJf or Follse:·a soutlH'nS( \\'ard to iii<' islands ill La kn 
K ica n1g1w ( 82). Tl iis line• of vnlco:t1Hl<'S <"iosel,Y para lids t lie• l'aC'iiie: 
coast. Lava a11d tufl' from tlic·ni :llld froui (':trii<'I' \'fllC'a11oe·s c·o1·t•r n lurgP 
t ',,. c• 1· · l J J ... "in•" ill ·1•"<' froll1 par 01 i,1t:aragua. i'"'e'e lllll'll(ary rl<•pmats, pro ia 1) 1.in,... '"" ''"" 
' t l\I" · l . · · II 1· · -· I ·li!'i"' ·u·e· rou11d J<..oC<'IW 0 ]()('('!](' a1H e·o111p08t'd ]ll'llH'lfl:l y 0 1g11c<Hl" ( ( .. , ' 
I I J I 1 . t 111d t It(' "<e"l along t w sout I lOl'de•r or La kP N iC'a ragua :1 IH )('(\\'e•e•J] l i ' ' ' 
1 1 I ,. "' · l I 'l'I · )H'd" ·ire· onh· :11H a so on. ,10 ,-,an .Juan, 1\·ldeli rlrni11s tl11s a'<" w:.:<' · ' · 
1110r1oratly deforllH'el. .\lo11g !lit• \\'('St hordc•r or Luke· :\ic·:1r;1gu:1 lic·s a llat 
· 1· I I t 1· I !' ... · ·0·1'-'l ·ind antw inn arc 1 l't'lll mg 11ortlrn·c•f<l\rnrd par:dld to t 1<' :H'llH < '· ' 
plunging 11ortll\\'<"Rtw:1rd (31, 32). Tit<' !>eris OJI Hin ~all .Ju:111 ·:1rc· g<•ntly 
fold<'d :rntl tli(•se folds appan·11tly also tn·rnl rn1rtli11·<·st w:rnl. 
In Costa Hiea a lilll' ·of \'Ol<·anor•,; forllli11g purl of tl1<· ~i<"rrn d<' 
Gu:uincast<' f'xtc•1Hl8 1'011tlwashrarrl fro111 tli<' i\i1·ar:ig1rn11 hou11d:tr.V 
parallc•l to tho l':u:iiic t·oa!'t. 1\nntl1t•r Ji nu nf voka 11oes <'Ollt't it ut i11g t I in 
Cordillera CPntral forn11' a sl1ort nrc c·onn·x soutll\rnrd along tlw 11ortli 
C'dge of tlie central vlatl'au i11 wliieh liC's f-:a 11 .Jose~. Along th(• f'OUtli edgr· 
of the ccutral vlatcau Ii<' lo\\' rnng<·s tlint IIH'rg<' into th<' Cordillt·r:i d<' 
Talamanca f'xt<'IH!ing f'outhl'ashrnrd into l'a11arna (69). 
As clsewlil're tliP \'Oi<·ano<·s Jwv<~ spn•ad out shl'<"ts or larn :rnd tulr 
that conceal the oldl'r nwk,-. Jn the Nicn.rn l'<"niwrnla :lllcl adjoi11i11g 
parts of the rnni11la11d nm altcrt'el Sl'<liiuc•ntary rocks. 'I'll<' olde·st lH·ds i11 
the Nicoya l'e11i11sula, probably of Crdnccous uge, <'onsist ot' li1111·sto1w 
and radiolaria11 clwrtH (77). l\Iariiw tuffs, whiclt lik<· lH·ds 011 tit(' 
mainland 11Pnr J\r:rnz:111illa (76) s<·<·m to h<' of Eo<'<'IH' ag(·, e·o11tni11 frag-
ments of thl' chert. Lower J\Iiocc•1w beds, also <'OllsL.:ti11g of ig1wous <khl'iH 
I 
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and grading inland into unbcdded agglomcra.t.P, crop out on the coast 
1war Puntarenas (1-3, 76). All these beds are strongly ddornwd, but 
tlwrc seems to he no definite trend to the folds and at vlac(':' tlH'Y arc 
very much broken hy intrusions of igneous rocks (93). Tlw lower 
1'.fiocmw lwcls 1Hmr Puntarenas strike nortlrn;ard. ~Inrinn lowt>r Mioe('JH~ 
hetlR arc fonn<l h('rc a11cl tlwre crnpping out uncl('r th(' covPr ot lava and 
tufT from the Pacific coast ('astward acro~s tlw ct>ntral i1lateau, and in the 
foothills of the mountains south of tlw plakau, alrnmt to tlw Carihlwan 
coast (1, 3, 22, 24, 28, 37, 68, 76). Along the south P<lg<' of tlw 
plateau they have a g('IH!ral Pastward or soutlwastwarcl trP1Hl, ns nearly 
as can be gnther<'d from the mPager accounts, and in the foothills farther 
south tlH'Y am strongly folded. These beds were called Crl'taepous by 
Hill and Umier ,Jurassic or Lower CrdacPous hy Pittier. In thP valley 
of Hio Rcvcntazon, which dP~cends from tlw central 11lateau to tlw 
Cinihlwan plain, is a tl1ick series ol' 'l'Prliary h<'<ls rnnging in ngp from 
Eociene to lower 11iocnw (8). This ar('a ol' 111ari11<.i Tm-tiary lwcls, which 
<·xtcnds across Costa Hien, is continuous with tlw area :\long tlw Cnrihlwan 
coa;.:t that attains its mnximum width in tlw Tnlamnnca rPgion lying in 
· soutlwm:tcrn Costa Rica and ;.:triding tlw Costa Hica-Pnnnrna boundary. 
TIH: published nccounts of tlw g<'Ology of thn Tnlnmnnca. r0gion an· Y<'l'.Y 
frngnwntary (20, 24-28, 52, 56, 65). The oldest Tcrtinry beds so fnr 
known arc volcanic hreccins of Oligoc<'IHJ ng<'. ,\hove them liPs a thick 
ficriPs of Miocene deposits. Two Miocene rwriods of folcling hnvP hl'en 
l'C'cognizcd, one after lower l\Iioc<'IW tinw and the other nt tl1P clos<' of 
Miocmw time ( 65). The fol<ls gc1wrally trPIHl 110rthwestwn nl roughly 
parallel to the coast and to the Cordillera de Talnmnnca. Kt>nr the 
rnotmtains the folds are very closely con1prp;;s<·<l ancl O\'Prtunwd, hut 
to\\'ard the coast they are progressively more opnn. \'cry little is known 
of tlw Cordillera de Tnlamanca except tltnt 1war its sontlwrn t'nd its eorn 
com:iRts of dioritic intrusivPs (23, 24), which, contrary to Uabh's stat<>-
nwnts, nm older than :Miocene, for conglonH'raks at tht> hasp of the 
rniddlc nlioc<'IH' heels carry Jlchhlc8 derived from them. This intrusion 
of dioritic rocks prohnbly took plnce at the close of CretncPous tiuw and 
the, trend ol' the Cordillera may represent Cretaceous folds. N Par tlw 
edge of tlw Cordillc•ra volcanic roclrn are interhcclded with tlw lower 
~Iiocene dPpo:-;its, ancl volcanic rocks are found Oil the coast 1war 
Alrnirantc and 011 so111c of the islands in Al mirante Bay. 
In Pannma two principal mountain ranges can be tracPd, onP lying 
Oil either side of the Cannl Zone. West of the Canal Zone lit>s the 
Cordillera Jc Veraguas, which forms an a~·c convox southward. Chiriqui 
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volcano, nn isolntC'd volcanic 1wak, rises cl6sc to the Costa Ricnn boundary 
.near the WPst0rn end of this rang<'. E:rnt of tlw Canal Zmw is tlw 
Cordilk,ra de ~an .Blas, th<' <'af\t<'rn part of which is call<'d th<' S('rrania 
cld I~arien by :;ome writ<'l'S. The cr<'st of this rang<', which fonm; an 
arc convc'X northC'astwanl, !it's clos<' to tlw Caribbean coast a11rl parall<>l 
to it. Nothing ch,finitc is Irnown about tlw tectonic foatlll'<'S of theHL\ 
ra11g<'s, but tl1<'ir tn,nd probably is dtw to Crdac<~ous folds. Tlw 
Cordill<'ra de \Tpraguas at two localities (35, 36, 90) consists wholly of 
jg1wous rocks with a core of dioritic intruRiV<'S. f::chists crop out near 
Chiriqui Lagoon on the Carihlwan coast (20, 118) and also n<'ar the 
Pncific coast (36). Nothing is known about thC'ir agC', hut it S<'ClllH 
probable that th<'y am altered ~Iesozoic :::C'diments. Foldl'd ::\Iioceiw 
h<'ds, which are 1111 extc'llRion of tlw l\fioccllL' lH'cls of tlw Talamanca r<'gion 
·<·xfrll<l southeastward along tlw Cariblwan corn;!. a short distatH'(' lwyornl 
Cliiriqui Lagoon, wlwro the igneous rocks of the Cordillera d<· \'Nnguns 
r<'aclt tlw com;t (65, 106). T<'rtiary sPdinwntnry lwds ranging in age 
from Eoc<'IW to ?.Iiocc1w <'Xl<'IHl :tl~ng the Pncilic coast from the Costa 
Hicnn boundary almost to tlH' ('nstern ('dgc or Chiriqui l'rodneP. Thn 
Eoccnw lim<'sto11cs or this r<'gion were callPd CrdncC'ous by Sapper (
9
0). 
Tlw folds in tlH•sc beds tr<'JHl approximatdy· parnllcl to th<' coat-:t. . Tlw 
Jow<'r l\Iiocc1w and ofdnr hPds am more strongly folded than tlw middle 
l\Iioc<'IH~ d<'posits mid it l'P<·rns probahln that, lik<' along tlw Cari~llH'an 
<~oa:-:t of Costa Hien, a 1wriorl of folding hetW<'!~ll ]ow<'r a11<l mi<ldl1· J\[JOC'<'IH' 
.time cnn lw recognized. 
HatlH'r g!'ntly foldc<l lower ?.Iioc<'IW beds crop out nciu· ~a11tingo in 
t lw Province of \'cragnas, wlH'rc tll<'y were call!'d Crdnc<'Ollt-: hy 1 i<'l't-:lH'Y 
(36), and also along tlw <'ast :-:horn of J.Ionti.io Bay and in Lot-: Santos 
an(l JI errcra. vrovinces 1war J.Iacarncas ( 46, 47). No middl1' :=-.I ioc<'IW 
or young<'r 11iari1w 'J\•rtiary lwclf.; aro known in this region. Tlw alkrc'd 
all<lesitic lavas (55) cov<'ring a large part of Los Santos l'rodnce prob-
ably an~ of illesozoic ag<'. Tlwy arc~ ovmlain hy strongly dcform<'<l Eoc<'IW 
])('dR (56, 110, Jlfl. ii,17-0-18) that exkn<l from the mouth of .Hio Tonosi 
(or Hio Clu:maquila) to its heaclwal<•rs n<'ar l\Iaearacas. 
111 th<' Canal Zono tlw iRthrnus of Panama is a low broa<l anticlinal 
arch, thn crest of which Iii•s closl' to tlw Pacific coast nnd trPncb nor! h-
<'nstward rmrnlld to the iRthmus (5; 53, 54). Thn bnsin Oil tlw 
Cariblwnn Hide containing g<'ntly folded l\Iioeciw l)('dR cxl<'11<ls wPstward 
into the province of Colon (65). In this n•gio11 tlw fol<ling took pl:H'<~ 
after middl<' l\Iioc<'JH' timP. 
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J11for11intio11 <'OJH'<'!'lli11g tlH· Cordilkra d<· ~an Blac; ic; limit<'<l to· 
11H•ag<'r a<·cou11b.; n·:-rnlting fro1n C'arly <'xplorntinnH to iind prnctiC'abk 
rot1t<•s for an int<·ro<·canic c:.rnal. Tl1is rang<', :-:o for nc; <'an Ii<• dd<'n11i1wd, 
reselldJlcH UH' Conlill<·ra d<· \'pragllai'. It ('On:-<ist;; or H (•()['('of C]llnrtz. 
diorit<· nn<l otlin granitic intrusi\'<'f', and 01· aude;;it<·s flallk<·d hy quartzit<· 
and other all<~n·d sedi11H·11tc; (7, 9, 50, 51, 125). 011<' or lli<~ <·.x1wditi0111'. 
coll<•ct<•d a PJH'einl<'n of :-wlti;;t in tliic; ra11g<· and tli<· quartz diorite urny 
he intrurl<·cl i!l(O all<•r('ll ;;edillll'lltary roekc;, ]l<'rl1ap;; or ~Tt•f'ozoie ag<'. On 
the Caribbean side iii<· ign<·ou;; ro<"kH of the conlil!Pra, tit<· crest of wlii<·.h 
li<•s only a short distaJH'<' inland, <·xt<·rnl alinost dmni to t IH• <·oast. Th<·· 
mari1w Tertiary ht•<lf; ol" the Cmial Zml<' t•xk!ld up Hio Chagn•;; with n-
ge11eral <·astminl 01· nortlH•afit ward tren<l (94) Stl<'<'<'f'Pi\"<•ly lmn•r beds. 
aprH•aring lllllil at f'all, .Jllall dl' I'<·qu<•Jli tlH·y ar<· or U]JJH'l' Eo('(')l<' ngl' 
(115). Th<· fltrongly ddor!ll<'d 11ortll<'nt<hrnrd-tn·1Hling nll<'n·d lime-
Rtorn•K ancl bn·<·<'iaH (94) lying l'artll<'r llortli 011 th<· i'Ollll1 :-:lop<· of :t· 
hrancli of tl1<• Conlill<•rn dt• /-;an Blas as it plungl'" tow:ml tlH· Canal Zmw 
Jlrolmhly ar<· ol' J\rc·l'ozoi<~ ag<•. \'<·ry littk i;.; known about the Paciiie 
RIO]H' or l'arnulla h<·twc'l'll tlw Canal Zo1w and tlil· ( :ull' of ~:111 :\Ii!.!llc'l 
n ) 
<'X<'q>t tliat Tt•rtinry ])('dr; l'l'O]l out in llw lo\\'la11ds (117). lg1wous 
rocks crop Olli at Uari<·lii1'Hi Point, i'Ollth or Lli<~ ( :ull' or ~all 1ligud a11d 
HI>JHlrc•ntly forrn tlH· ratlH·r l1igh mou11tnin rn11g<· lying along tlH· eoast 
cali<•<l the Serrania d<•l ~HJlO. Foldl•<l l\licwl'IH' and older h<'d:-; crop out 
in the val!Py of Hio Samhu l'aRt or this rang<'. TIH·s<' foltlfl ltavc a g<'JH'r-
nl nortlnn•rokrly tn•11<l (47). 1\11 l'Xtcnsi\'(' lml'in <·ontaining 1nidcllt' . . . 
l\IJOl'l'll<' <ll'JlORltR (•Xtt·J~ds alo11g tit<· rnll<·~·" or nio Cltt1<'lllHHJUl' and Rio· 
Tuyra. Tlw foldfl in tl1<'f'<' h<•<lfl nl:-;o strik<' 11ortli\\'l'Rt \\'tlr<l. Clost• to 
tll<' Colo111hian hordl·r, wlH·n· till· Cordilkrn <k San Blas plunges, tlwse 
marin<• 1nidd!P :Miol'<•1w h<•dR <'Xtl'rnl' a<'l'Ol'fl t!H· <'onti1w11tal diddc (50,. 
51). Thouglt 110 information could b<• found for tliifl n·gion, tltc old gol<l 
rninc•s :it f'anta Cruz ll<' Cana indirnll' U1nt tl1n iglll'Ollfl rnekR of tht• 
co:1stal Cordill<·ra cl<· Baud<> ol' Colo111hia extP11d into l':lllama. 
West I1uUcs. 
For <'Oll\'l'llic•n<'l' of trcatim•ut tlll• \\'t'l'L Indit•fl an· divid<·d into two· 
1mrtfl, one emhral'ing till' Grl'aler Autilh·s and \'irgin !;.;lands and thP 
other including tlie Lcf'f'l'l' .AntillcH. Only tl1l' lllOHL i111portant or rnost 
l'l'C<'nt litcrntun• dl'nli11g "·i(h th<· tc<'lm1ic J'patun•s or till• \\'eRt Iudil'S i:-:. 
cited ill tJw list at till' l'lld or tJiis ]Hl]H'l'. 
·lilH 
(;n·:ltc·r .Antillc·,.: :ind Yirgi11 J:-;lr11Hl:-. 
~<·<'haeli (95) :-;c•c·111,.: to lw n·:-poll,.:ililc> for t!H' ,·ic·"·, long in YO~m· 
}H'C:lll,;1• it \\':IS C:llppor!c•cl Jiy !-!tt<'i"'f'; tJi:tt t]W \\'<':-:( [ndfrs :•OJ:,;iHt or :l 
folcl<'d ntot111tai11 rang<', cnllc·d tlt<' l'ordiller:t ol' tiH' Antilh·H h~' :--:m•:-;H, 
tlint di,•ide:-; in I f:tit i, one• hr:11wlt c•xtc·llding tl1rouglt Cnh:i to Yucatan 
and tlw otli<•r tlirouglt tltc• soutltc•rn rw11inRttln of II:ii!i :ind .Jn1~inic·:t to 
Hondura:-;. Tlii,.; fiinipk crnwc•ptinn :-;c'c'lll<'d plnu,;ihk c't1Clt1glt "·ltc•n 0111,Y 
Hllt:tll :-:c·:tk 11inps \\'c•n• c·n11tiulkd nncl ,dH'll tlw fr:itun•s of tlw i"l:ind,; :Ille! 
t]l<' hottOllt ot' tit<' ,;c•H \\·c•rc• Oil[\" illl[l<'rrc•c([y klln\\'ll. J\t' ll"U:tl, it it:tH 
bc•c•JI diRcO\"<'J"l'<i tlrnt tit<' (c•C'!onic· fc•:itun•,; :in• llltlC'lt 11101'<' cOlllJlll'X, tltouglt 
tll<' COIH'<'ption i11trnduc·c•d liy :--:c•c•h:wlt rna.r lt:l\'l' i'Oltl<' Ji:i:-;i" in tlw l':iko-
iwie fr:tllH'\\·ork. Co11f'icleri11g tlw gc·o.~rnpltic f/·:1(ures-!l1C· islnnds :ind 
tl1c•ir 111nunt:1i11 range•:-; and tlH' suhntergc•cl riclgl'H :ind !rouglt;-;-it is 
npJHtn•11t tlint the !llns( s!rikillg thing is tlteir mr:1ngc•tt1C'llt in :t sl'ric•,; of 
R\\'('l'[lillg an·H. l\Jost or t itC'S(' an·,; an· ('()11\'('X 11or!ll\\':tl'd, hut in I Ini!i 
Hild fartJwr t•:t:-;t HOllll' or tJ1C'llt arc• ('Oll\'C'X :-;outJl\\":lrd. 
TIH'J'(' :II"(' llO l"Ol'k,.: or lllldi,;put<'d l'nlc•ozoic :igL' in tlw \\'C'st lllc.lic•s. 
Th<' sclti:-;t,;, ,;l'liistm<e lillw:-itrnic•s and otlwr nl<'t:111torpltfr roc~ks found ill 
ti)(' IRl<' of l'ineR, in :-<:inta Clar:i Hild Orient<' proYincc•:-;, Cuh:i, Oil Tor(tl!.' 
J:-;inncl ofl' tlw north <'O:tst of tltc• Hc•p1t11lil' or llaiti, :ind in tll<' ~:tlltOlt:l 
Pe11in,;t1l:1 of tit<' lloniinican Heriuhlic nrn\' ]H· ol' !Ill' !":till<' agc• :i:-; tlw ' . . 
I'alcozoic'. 111d:t llWl']lh i<'. nwlrn or llOl'll )('}']) C<·nt r:d ,\ 11 )('ric·a. In (Ii 
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region of !"<'<'<'lit folding and igneous adivi!y i! i:-;, lto\\T\·c·r, lt:tznrcl<HI" to· 
gw•s:-i nt tlin Hgt• of rnd:tnwrpltic'. rm·ki-<, for it j:-; kno\\·11 tlt:it in 111:t11.Y 
parts of the \\rest llldic·,; Hll<~lt rrwkR arc• of ;vrcsozoit•. :igc'. J( :-'C'<'lttS s!rnngc· 
tltat in tltl' 1:-;ll' of l'i1ws tltl'i-'t' ntd:uitorphic J'O('kr; s!rikc~ nortll\rnrcL 
wlten·as ill Ilaiti tltP i-<lrik<', at le:tf;( or lll<' fwliisto,-i!y, is 11or!li\\"('f'[\\':ll'd 
or wc•:-;twnr<l. 1f tltest• roclrn arc• regard<'d a:-; a conti11uatio11 or tll<' l':il<'o-
zoic roeks of nort!H•rll C\•lltr:d Anll'ri<·a, Oil<' is tc•11tpkd 011 till' Jia:-;~s of 
t.IH' Ht.rik1• in tlt(• J,;le of l'i1w:-; to intagilll' a ,;Pric•s of :-;trongly c·u1T<'d. 
:-;callopc•d l'akozoic an·R t•xtc•llding !lortlt<':tR! w:rnl front 1wr!lwr11 C<'ntrnl 
.A11wrica to west.t•rn Cuba and tlt<'n :-;outlll'astwanl, hut tltif' i:-; Jllll"l' 
HJW<:ulation. The vic·w that tltc~ !>road di,;eonti111wu:-; ridg«• ext<'JHling 
nortlll'ast.ward from llondur:i:-; to .l:lllt:ti<'a and IIHiti ltnH a foundation °1· 
P:ikozoic folrls is ]ll"<'f'l'llted e]:-;c•wltt'r<' ill tlw dc•f'tTiptioll or t!H· Barlldt 
Trouglt. Ewn if tlH•rc• arc any l'alc•ozoic folcls ill tlw \\'<'f'l J11di<'f', ll1<·ir 
t·xte11t alJ(l l n•1Hl probably \rill IH'V<'l' ]w k1Hrn'll wit It :Ill~' d<·grt•t• ol' 
:lRRlU'allCl', for t!tl' tl'c!o11ic~ ltiRlOl'.Y RillCl~ tltL·n !tns hl'<'ll too l'\'l'lllfttl. 
J\ JH'rio<l of folding at till' l'nd of Cretaeeou:-i tint<' R<'<'llts to lH· tlw 
firRt r<·t·ogllizahlc• t•vc•nt in tlte tectollic history of the \\'c·st llldic•R. En·u 
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this IK'riod or l'ol<ling is not certai11ly dated, lwcause it iR morn or k•ss 
ohRcured by lntPr fol<ling, though the almost g<'IH'ral ahsenc<> of lower 
Eoc(•]jp tfoposits giws CO!lfirmatory evirlPllCP or a period of foldi11g to,vard 
tlw end of Crdaccons tinw follow<'d by <'XtPnRiV<' <'nwrgenc<'. Folding in 
the 8i<•rra <l<> los OrgnnR of west<'rn Cuba involving .Jurassic a!ld RUppOR('(l 
C1·ptacc011s lwds probably took.rilac<' ni this ti111<'. Perhaps nlRo tlw foldR 
"in many .Jlarh.; of Cuha, along tlw cn·sts of which f'<'l'JlCllti1w croris out, 
\V<Tn then partly fornwd, but informatio11 for Cuha. is too inqwrfect to 
gain a cl<·ar history or its tPctonic frnturPR. 1\t place's th(' maritl<' Crdn-
Cl'OUS hnds of Cuba an• int<'ns<'ly l'old<'tl. TIH'R<' oldPr folds in Cuba, 
nsRtlllJP<l to ll<' ol' Crctnc<'OUR ag<', ap1wnr nR short arcs conv<'x i10rthwnrd, 
according to the available gpologie 111aps (34, 123). Sonw of th<• folds 
in .Jamaica involving CrctaC('OUS dqiosits may date from the clot<<' or 
Cret:WPOUB tinw, hut the 11rincipal rwriod of folding waR Inter, for low<'r 
nnd middle Eoc<'l1<' lwds nrn involved in thPnt. The !lorthm•:-;twar<l tn•nd 
of tlwsc folds obliqtwly acros:,; the ge1wral trP11d of the isl:mrl is clearly 
.scc11 on tlw g<•ologic 11in11R of .Jamaica (38, 91). It f1<•ems quit<' <'Prtai11 
that the closPly cOillJll'<'SS<'<l 11ortlnVPstwan\-tn·1Hli11g folds i11 tlw Cordil-
lera Central of tlw Do111i11iPn11 HPJrnblic and in its prolongation in th<· 
Hepuhlic ol' llaiti, and alf:o th<' f:imilarly trc11rli11g folds i11 tlw ConlillPra 
;;)cvtcntrional, WPrn forntc<l at tlw clof'<' of Cn•tact•ouR timP. h1 tlw north-
western part of Haiti the strike of tlw;;o l'oldR iR morn to th<' 11ort h than 
the ge1wral trend of this part of tlw island. The C1;daccou:,; lw<lf; in the 
mountainouR llHlf'R constitutii1g the c<'ntral part of Porto Hi<·o and t.lw 
littln islnrnl of DPRPcheo lying bPlw<'Pn Porto Hico and IJaiti are intL'nRdy 
J'olrlerl. Geologic ma11s show that in eastcr11 a11cl nortll<'rn Porto Hieo t lw 
,Crdac<'ous folds have a gc·1wral 11orthwPsl<'rlY tn'.nd, which in tlH• wt·stPrn 
1iart swings more toward tl1<• west Rtriking in tlw din•ction of tlw similar 
J'olclR in 1Iaiti (21, 40, 42, 60, 96). Along the north slope of tlw island th<' 
Tc·rtiary lwcls, which nre of Oligoc'.<'IW and l\Iioc<'IW nge, <~xtend obliquely 
.across tl1<'sc folds. Tlw same intern;ely dcform<'<l Cretnceous rocks form 
Cull'brn :incl \'ieqttPs Islands ancl also the northern Virgin Isla])(ls, ex-
tending fro111 St. Thomas to Virgin Gorcln, wlwrn they have a gp1wrnl 
wcskrly r--trikn (10, 18). In the island of ~t. Croix tlw main Crdac!'OllR 
.folds have :1 northw<'stcrly trend (72). 
Another p('l'iocl of folding is belh•vc·d to have taken plnc<' nt the Pncl 
·Of Eoc<'n<\ time» Tlw gt\nernl abse11cc~ of low<'r Oligoce!le <lepol'it:,; ns wt>ll 
.as the deformation of Eocene lwcls furnish evid<•11ce for this iwrio<l of 
folding. Some of the folds describPcl in the prr•ceecli11g 1mrngraph 111ny 
have been formed tlwn ratlwr thnn at the clmic of Cretaceous ti11w. 011 
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account of this uncertainty the• folds that fwe•111 to have been forna·d 
eluring these two pPrio<ls ar<' n•r1rPsc~11ted by tlw Fame symbol in the map 
accompanying this paper. Thn Sierra ::U:wstrn on the south coast of Cuba 
was arched at this ti11ic. Tlw crest nnrl south slop<' of this r:mge' consists 
of quartz diorit<', intrncle'd into altcrPc! Ji11H'Sto1ws and ,"1chiRtR probably of' 
Cn~taccous aw., and poqihyrie·s ovPrlnin 011 t Jw north RlopC' by lnvnR anc! 
tuffs with which upper Eoce•JH• lim<•f<tOll<'R an· int<'rlwdded. At Santiago 
:::\Iiocmw hc<lR re,<;t 011 the core of the range'. Th<' e~xte'!lSi\'!1 upper Eocene 
lime•Rto1ws of Haiti arc evcrywlH·rn folded nml at plnc<'S th<'Y arc more 
.strongly foldnd than younger J)('clR. The• main folclR of the southern 
peninsula of llaiti datt> hack to this 1wriod. TIH'iW fold8 have a gcncrnl 
west-nortliwPstward Rtril~e', chn 11 ging at plnc<'S to we•stwa'rcl. Tlw Fuh-
marinc ridge extending Routl1w<·8 tward from the Fouth coast of Ilaiti nm~· 
rPprPs<mt a sharp bending of tho Eoce•nc folds of the FOUthe·1·n peninr;uln. 
The little iRland ol' Alta VPla lyilig at the has<' or this ridge i:-< ro111po,"1rd 
·of augite ancl<'site vartly hiclclnn by r<'d eapR (100). It is quite probable• 
that thiH :mdcsit!l iR or tlw RallH' age• aH th!' Crdac!'OllS ancl!'sitc nncl basalt 
of the soutlwr11 rw11insula. Jte•cpnt mo\'<'lll<'nts liav<' tak<',11 pince in this 
J'('gion, for tlw neighboring island or BPata and t]J(' acl.ioining constr; or 
Haiti arc r<'ef-cappecl a11<l the rPd cap;; rr'ach a higher altitucfo ~han 
<~lRe~wlwrc on tho south coaRt ol' thn main isl:rncl, nt least as vie•w<·d lrom 
across that Ilaitiai1 horclnr. The Rhap<' of tlic submarine riclge'. is n;t 
adequately controlled, a" it is basPcl principall,\' on a single li1w ol r;onic 
soundings extending fro111 ti}(' we'.'-'t <•ncl of tlw Fout!H•n1 peni11f'ula of 
J Iaiti to Cun;ao. At nll events this one Jiiw of 80ll!lclingf' !'hows that tlj(' 
soutlwrn b:l8in of the• CariblH'all SPa is 110t FO i:;impl<' as liacl lH'l'll 
supposed. A similar sharp soutlrn·Pstwnnl h<'nding <'Hll lw se<'n in t]J(' 
ridge extending soutl1<•astwarcl from .Jamnil'a, though itr; outline ir; ,;hown 
more cfoarly by the TiOO-fnthom contour, which is not r;how11 011 tlw map. 
Jn the northw<'st I><'11i.11Rula of Haiti tlw Eoc<'IW ]H'df', whic~h crop out at 
a few places from under thn CO\'<'!' of Jatc•r clc;]IOl'itR, Rtri]w north-north-
WC'Stward parallel to tlw folcls in tlw Crdac<~ous rocks fartl}('r <'ast ancl 
nlmost at right angl<'S to the tn'IH! of the peninsula. It should. be not<''l 
that there arn no Eoc<·11n clnposits in l'orto Hico or the Virgin JR]:UHlR. 
TJ1roughout tho Urc~ate~r Antill<'R tho folclR prorlucncl during tlH'R'' two 
periods of folding, if indeed tlwro wen' two, gc•n!'rnll.Y nrc par:ill<'l. I 11 
.the northern Virgin JRlandR thPy trend westward and in St. Croix nortl1-
wPstward; in Porto Hico, I laiti, Jamnicn, and c>astern Cuha tlw trend if' 
"·estward or nortlrn·eRtward. Jn we•stern Cuba it H\\'i11gs W<•c;t\rnrd arnl 
:them southwt•stward, 1mrnllt>I to tlH\ main arc of tll<' i"lm1d. TIH• r;trik<' 
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or tlH'c·'(' l"nlrl;-; di:-n·ganb th(• pn•sr•nt g('Ogrnpltic featun•s of part;-; of Porto 
m('(), l lait.i, arnl .Ja111ai<'H. Unle'"8 it i;.: l\88lllll<'d that thef:C oblique folds 
rilung<' Vt'l'Y r:qiidl~·, it is a rr•asona\JlP i11fpn•1H'l' that in tlwsu areas tlw 
·1a11rl fral111·e·,; anrl sonic of tlir• s11\m1ergr•rl r<':1turC's' an~ of latl'r dak. In 
vir·w or (.lwir t rr·rnl thr' sub11H•rg<'d ridgr'K uxtl'1Hli11g l'astwnrd from 
.Ja111ai('n anrl w<',.;twnrrl from l laili h:i,·r, tlw ap[H•arn1wr· of folds that 
arnsr• d11ri11g tl1P Crntncr•ou,.; or Eoer·nr• rolding. Lt abo S<'<'lllS probablr• 
tl1at tlIP Balian1a ridg<', \\"hicl1 has a n01·tl11\·(•,.;tc·rl~· tn·1Hl, i>" co111posed oi' 
a sr•rir'...; or \\'r·:-<t lndi:Ill Crl't.a('.r'OllS fold,; tli:1t latr•r took 110 part in tlw 
1l'do11ic lii,;tor~· or tlii,: J"t'gin11 and\\"('!"(' \\"(Jl"I\ dll\\"ll and s11lm1ergc<l, tlw 
hig]l(•,.;t parts 110\\" ]wing ('()\'<,rr•d \\"itli a \'('ll<'<'r or C'!llcan•ous snnd. 
Grm·ity ohH·1·,·atio11>' arnl rl<'l'P m·ll>' ;.:l1oulrl afford r•vidr•ncl' for eonfirm-
iug or n·k<"ting tlti8 vi<'.\\'. 
I 11 till' r·a;.:t(·l"ll pmt or tlw Do111inir·a11 l~qiuhlic lower l\IioC'l'lll' beds 
n•:4 u1wo11forn1ahly 011 ddornH·d and r•rodt'd middl(• OligO<'C'IH' deposits 
(116), ;.:liowing that folding took plar'.<' \H't\re•e•n Oligo<'('IW and lo\n•r 
l\lieH·e•l)p tilll!'. Tliic1 1wrio(l or folding :Ipparl'ntly \\"HS 11ot r•xtenc<i\'l', as it. 
has nol. er•rtaiqly lit•e'n rc•r:og11izr•rl <·l,.:l'\\'IH•rc'. 
Tlie· la,.:t pL'riorl or l'olding, whie·lt look place· dnI"ing a11d aftn 
Mirn·<•JH' tillle', lias playC'd tl1!' 111osl. i111porta11t part in <ll'l<'n11i11i11g tlH' 
fll"<',.:1•111. fe•atm<•:-< 01· Cuha, .Ja1nail'a, and l laili. TIH•. <'ll'<'r·t;.: of thiR period 
,_/ of folding :JI"(' de·arly S('t•n i11 ti!(' Hl•puhlic or llaiti (124)." The· 
rnou11tni11 rang<',.: n11d valle\\'K 01· tlH· cr•ntral part of this countr.Y are 
n·Rpt•divl'ly a11t ieli1w,; and ,.:y1w.li1wf' for111r·d tl1l'll an<l a]l]l<'ar as short arc~ 
<'011\'e'x rnutl11rnrd. Tlin northw<';.:1 p<'llin,.;ula is a rathl'r g<'ntly folrll'rl 
a11tidi11al :tr<·.II, wl10,.:p c,rc•st l"or111K an arc <'Oll\"t•x northwanl. Both thi,; 
a11tic:li1w anrl l lic antidinal fold or ( ion:l\'e• Island, lying orr tlw \\'l'St 
coa,.:!, <'<'<'Ill lo he' co11tin11e•rl al' Rnh11H•rgt•d ridges that hcnrl Rharply 
i-'O\l(liw<·shrnnl parnllc-1 to tlw Bartl!'!! Trough. Tliollgh Uw 111ni11 fpatun•;; 
of tJw t'OlltiH•I'll p(•Jlinf'll\a of llai(j \\"e'I"<' outli1H'd hy l'arlil'r fo\(1,-, 
"· l\lio1·e·11e• dq10.-it1-: 011 hotli tl1<' north anrl ;.:olltli coa;-;t1-: are f'trnngly folded. 
',,. 
Tlw prc·:"'e'IH'<' 01· <'tro11gly rldorn1Pd Plioe•e•1w lwd,; 011 thl' K011th coa;.:t Hhow,; 
ilia! !l1l' folding continu<'d into l'lioc('nl' tinw. TIH' latt•r Tertiary depo;;it,.: 
or Cl!l1a arr· :1" Kt rongly fold!'rl al' tlio:.;;r• i11 I laiti, at !Past in tlw \\"l'f<tPrn vart 
or tliP j,-J:ind (79). Tlw Sierrn l\Iae1-:tra may again li:t\'l' lwcn arched nt 
tlti,., ti11w, as ]H'dc', prohnhly or ?llicwr•1w age" 0\'l'rlir• tlrn EoePllO lillll'f<tOlll'" 
011 tlic· noi·lli slope: and dip 11ortl1wnrd into tlw "yncline of t.lw Cauto 
Yallt·~·. · I>r·po ... it1-: that s(•e•n1 to h!' as young as lmn•r l\Iiocc•1w are fol<ll'd 
Ill tlI<' <'a;.:( w:m! tl"!•ndi11g f-i,\'1Wli1w of tJin ( i11aut:i11amo basin (12). 
i-:C't:tio11~ i<how that C'lf<C'\\"IH•r(• in Cllha l\Iicwr·1w lwd~, formerly cnllcdypFr 
·11 :.! 
Oligoeciw, nm inYOlVl•d in fold.-< (33, 34). TJ1(1 Olig-oc·<•np and l1Iio(•<•1w 
he<ls of .Jamaica are arclH·d in rath<'r gentl<~ folds 1r<'1Hli11g <':lshrnrcl or 
•nast-sm1theashrnrd pnrnll<'l to tlH· Jll"<'S('IJt tn·11d or till' i,.:J:rnd. In tlw 
northern part of tlH· I >0111i11i<'a11 H<·1n1hli<~ the Mioc·e1w lH•cl,- an' only 
gently folclPd, ('X("<'Jl( !H'ar th(' root or tlw Cordill<'nt :-:<•J>(<•IJtrio11:d. In 
tl1e sot1tll!'r11 part 'or till· cou11try tl1Py ar<· :<trongly <ldornl!'d, lik<· i11 tltn 
Hepuhlie of I faiti (116). l'orto Hic-o, tll<' \'irgi11 I:-da11d.~, :rn<l prnhably 
:d;.:o tlw nxtn•nw pa;;tprn part or tit<' J>olllinic·mi H<'puhlic: took 110 
part in this [l<'ri()(1 or folding. 'J'll<' ( >ligO<'<'ll<' :rnd .'.\Iicwc·1w ]H'cl,.: of 
Porto Hico, VicqlJ(•;;, :rnd St. Croix arc• 11H•rc•ly tiltc•d or gc·ntly f!Pxed. 
Tl1<· supposc·d faulti11g Oil t 11<· ~out h ;;idc• or Porto t:ir·o inYoh·illg 
Oligoe<•JH' and lllio('<'ll<' hP<l~ j,, <·xplai11c•<1 hy Lol)('d;: a,.: tlH· rp,.:ul~ of 
fo'olution of limP,.:to11c•:< follow<·d hy <·ollaps<' :111d di,.:tortio11 nr 0\"<'1:1_.n1_1g 
]H'<l;.; (49). No TPr1iary hc•d,.: ar<' fou 11 d 011 tll<' nortlwrn \ irgm 
1 () t I. ti 1 . . 11· . I' ·to l'i<'o :rn<l lslnn< "· ll ae<:oun · o H' a l."<'IH'<' ol n·<'<'llt. Jo< 111g Jll 01 ' 
tlw Virgin bland~ it is difli<'tilt to :1<·<·c·pt tll<' vi<'W, Jll'<•,.wnt<·d liy lloh~is, 
that Culdira, \'i('(]l!c·s, and ti!(' nort ll<'l"ll Virgill l:<l:111d:-: n•pn•:-:<'llt n .~<·rws 
I." . 1 1 I t . "l ,, I 11 t ·wc·c·1it thPse 0 l"lflJl ('( nr<: (' .,_ lll JI('. t S('l'lllS lllOI'<' J'(':l:<OIH! ) (' () ' 
isl:trnls for \\"]Int tfH',\' S('l'lll to hc•; (fiat i.", tfll' J'('llill:lll(,: of :! "'Ol'll-dOll'll 
;.;ublJWJ"g<'cJ ]and ma,.:s l'Xt<•11dillt..\" <':!St\rard rro111 !'orto l:ic·O tfint Jinfl 
fl. 1 1· 11· . I I . \ll tli<"'<' i~l:lllds Sll ()]"('( 110 () ( lllg :<!llCl' t In('(),,(' or Crd:H'<'Oll.~ t Ill!('. . ' ' 
:11·<· joined to l'OJ·to I:i<·o hy a shallow hank. Tf)('y :i1·t• <'Ollljl0"'1'd nr tlw 
;.;nme CrdaC<'Ol!S rocks, ('Om:isting pri1wip:illy or 111d:I11IOl'Jlliic· \'('.k:rnic: 
11eh1·i;.; intruded by fJ!l:ll"tz diorite, gahhro, :ind otll<'r ro<'k,.:, round 111 tlw 
illl<'rior of Porto ltico (10, 18, 41, 111). Tl1ougli 1lw"'<' nwb fll'<' 
int<'lls<•ly d1•fon11Pd, tlH·y l1m·c· a gc•iwr:d \n•s1w:ird l'!rik<'. l'r1•c·is<•ly tlin 
f'H llH' sort Of i,.:Jancls \\"Ol!]d hP prnch1<•c•d Ji\' a sllhllll'l"g<'IH'<' of l'nr!o [ti('O 
tlint \\'otild J<':IVP Ol!ly Jl:ll'I.'-' or j fip ill(;•rior lllOlllltaillS n]Hff<' SC'tl lc-n•J. 
TJ1ougl1 this part or the· \\'(•,.:(. lndic·.~ lay out:-:id<· 11H' ZOil<' or .'.\lioc·c·IW 
folding, it is ch•ar that it mi.-: tilkd <·:i;.;tw:;rd nftN MioL'C'lll' ti11I<', fOJ" ill 
wcst<•n1 Porto ftico l\fioc·<'1H' hc·<b ai·p foullcl at n higll<'r :dtitudc· tliall in 
tfJC' <':ISkrJI p:tri or t]u: j;.;Jand and \'ic•qtH'cl i:-: tJ1c' 011Jy Olli' or tfi<• i.~lands 
to tlw <'ast Uint has lllioc·<'1H· dqio..-its. J\iwgada, a loll' rPd-<·npp<'<l llat 
i;.;1:111<1 COllsiHt.ing or (~.ll:l(<•rJlaJ',Y Ji111c>,.:toJH' and Jyillg :tt tfJ(' 11or(fl<'m:(. 
<'dg<) of tlw Virgil\ ha Ilk, j,.: tl1<· only j,.:]and in t.hi" group capp•·c1 \\'it 11 
recent lim<'stolln,i11<li<'ati11g Ll1at tlw tip of tlin hank h:il' n•cc·ntly <'ltlt'r~~c·d 
along a li1w roughly parnl!Pl to tl1n tr(•JHl of tlw ol(l<'r rm:k,.:. 
/11 vi<'\\' of ilwir po . ;ition it. is inf<•rr<·d that mo . ;( ol' tlw suh11wrgc•d 
troughs of tlie \\T<'st. l11di<•,.; ar<· :<.\'Jwlinal troughs lying i11 front of 
.:mtielinal :irch<'s nncl that tlH'.V ilius n-,w1nhl<' 111<· trnugh:.: parallc·li11g tlw 
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Asiatic islarnl fcstoou~ ol' mrnlnatn cun·aturP. Thi" view, adYocated 
hy Sll<'i:'R and llobbs, is rnon' in harmony "·ith th<' tPctonic history of the 
n·gion than tlw viPw that tlH'Y an• fault trol1ghs (92, 102-105, 109, .. 
110). 
Th<' Bartll'tt Trough is tlw larg<'st and prnhably tlw oldest of the 
sub11wrgPcl troughs. It exteneb as an arc of g<•ntlP eurrntur<' from the 
Uulf of llou<lnrns northeaf'twanl to tit<' Windward l'af'sag<' lwtw<'en Cuba 
an<l Jlaiti. TIH• aligmllPnt of this trough along tlH' Rtrikc of the Paleo-
zoic folcl;:; or nortlwrn CPntrnl Anwriea and its llOsition in front or a 
n•1111iant of oue of the l'alPozoic fold:-; fom1ing tlw Bay Islands oIT the 
north coast of llmHlurns F<Uggest, aR Sllt'f'R 111aintai1wd, that it is a foro-
<kep lying in front of a Pa!C'ozoic arc that can he traced in the broad 
<li;.:eontinuous ridgn ext<·rnling through tlw l\Iosquito, Hosalind, and Pt>dro 
hanks to .Jamaica and Ilaiti. Tlw founc1ati011R of this ridge certainly an' 
okl<'r than Crc>tac!'ous, for tlw Cr!'tacpous or EoccJH' folds, wlwrc they can 
he, S<'<'ll in .Jmllaica, 1•xtP1Hl obliquely acrof'R it. Submarine ridgl'S cx-
t<'!Hling along thP Rtrikt• of tlw Eocnw"foldR of the southl'rn lH'ninsula or 
IIaiti an<l lying riaralld to the BluP l\Iountairn~ of .Jamaica plunge toward 
tlw trough an<l modil'y its south Pdge north!'ast of .Jarnnica. It nlso i;.; 
a11riarent that tlH' late• TPrtiary folels of .Tnmaica PxtP11<l ""<'Rtwanl acroHR 
the main ridgl' nn<l tlw tn,rnl of the l'<•dro hank sugg<•sts thnt itR rn·esPnt 
_ _/ outli1w is due to folding of tlw snnw dat<'. FartlH'r nortll('ast along the 
south e<lg!' of the trough tlw Mioc<'ll!' a11ticlin<'R of Ilniti seem to be 
1n·olongL·cl in sulnnaritrn ridge's that hPnd soutlrn·<'stwanl 1mrnllPl to tlw 
trough. Evidt•nce ro;· faultillg along thP 11orth t•dge of tlw trough iH Sl'!'ll 
i11 tlw SimTa M:wstra of Cuba, which hnr; tlH' app<•arance of an anticline 
only the Cl'l'Rt nnd north li111b of which ar!' 110\V Vif'iblP. lf tJw south 
limb is faultt'd, the faulting took placn hdore ~1iocl'n<' time, for at 
~a11tiago MiocPlll" beds reHt on t.lw ignPOllH core of the rang<'. A ridgP 
<'111bracing tlw Cnylllan Jslarnls and MiHt<'rimm bank <'xtends soutw<'st-
: · w:ml frolll tlin Sierra Macstra nlong th<' north <'<lgc of tlw trough in an 
arc of gl'11tl<~ ct11·vntmP 11arnll<'l to it. This ridg<', along tlw foot of 
wl1i<'li li<'S the• dP<'JH'St part of tlw trough, clearly is rising, for rl'Pf caps 
aw found along tlw coast of Cuba arnl also on tho Cny111nn IRlands (58, 
58b, 78). Tlw shoals on the Mistc;riosa hank may be embryonic h;lnnds 
not yet rnis<'d nbow tlw S<'a. Swan Island, which also is rcet'-cappcd, 
(103), risPs nbO\'e' n ridge lying within tlw f'Outh <'dge of the trough. 
\Ylwec\'er an ad<·qtrnt<' nmnlll'r of soundings are available it iB seen that 
· tlw bottom of tlw trough ]H'ars narrow alternating ridges and depressions,. 
a~ though it W<'l"P buckled on account of the grt>at strain imposed on 
it. It 1s apparPnt J'ro111 tlw J>r<'C('di11g necount that thP BartlC'tt Trnugh 
has had a long history ancl that mow111P1Jtf-' :dong it hav<> tak('ll 11lace· 
probably since tlw closP of Pa!Pozoic time down to tlw pn•scnt. 
The Browrn.;on Trough, lyi11g north of Porto Hico and t]J(' <'ast end of" 
Haiti, is tho dc('pest \\'Pst Indian trough. It lies acrosR thP plunging <'IHI' 
of tlH' Bahm11a HidgC' alld forms all an~ cOll\'<'X northward. illaf'much as 
tlw Cr<>taceous folds of Porto Hico and the \'irgin Islands se<'lll to lmv<> 
foruH'rly PXtPndPd Pnstw::inl into th<' LPSS<'r 1\11til!Ps in an arc of similar 
curvaturP, SnP8S's vi<'w that this trough is a fon•-dl'C'P lying ill front of" 
this an~ PPcrns to bc· justifi<•d. Thc• strik<' of th() Crdaceous fold,s in 
nortlJC•rn Porto Iiico obliqu<'ly acrosf' tlw tn•ml of tlw trough and the 
ontlim• of the bank 11ortl1 of tlw W('StPrn Virgin Tslands indiC'ate that tlw 
Poutlwrn margin of tlH' trough may he fnultPd. UPicl and Talwr r('gard 
the l'<'C'lltrant JH•acling ir;to tlH• nortlnrPst coast of Porto Rico as a fault 
vall<'Y, nJOVl'lll('nt along whic~h causecl th<• ('arthquakc• of rnts (73). 
Tlin unnmm•d trough lying lwtween Haiti am! tlw Haha111n. ridg<' and 
t!H' 1no1·c• irrPgular troi;gh lwtwl'Pn PastPrn Cnha and the Hahania ridge 
lie in front of 1\;IiocPll(' folds. The• Bahama ridge·, acting as a fordaml, 
may bl'ar a c:rnsal relation to thc•m: This viC'W is f'llJlJlOrtrd by the· 
ahsenc<' of ?IIiocPJH' folds in Porto Hico and tllf' \'irgin Isl:u1dR, which lie 
beyond the <'IHl of the ridgP. 
l 11 viow of its tn•1Hl across tl1<· Crdnc<'ous folds ancl Jlnrticularl.v in 
view of tlw abRC'IlC<' of latPr folding in thif' region, it is inferr<·d that tlw 
Ancgnda Trough, which forms a 11 arc convPx southward, is a fnult trough. 
RPid a11<l Tab<'!' (74) trncP ilw \'irgin Island earthquake:' of 18(i/-(i8 to 
rnoV<'llH'llts alo11g th<~ north side of this trough. An <·xan1p!P of a similar 
fault trough trPncling acrnss ('arlicr folds is seen in the trough f'C'\'C'ring 
th<' 11ortl1wcst 1wni11s1ila or 1 Iaiti from the n•st of the islnnd. 
L<•ssrr A 11ti11Ps. 
Thn L<'f'S<'r Antillc•H lie at tlw arwx of the i<nlient of folrls Pxtending 
fro111 C<'11trnl America to South Am<'riea and afford th<' most striking 
c·x:u11pln of a11 island frstoon in the whole Atln11tic. l\s such th<'Y <'arly 
n ttrnctPd nttention. It was soon discown·cl that in the double island or 
Clu:uleloupc and fartlwr north tlw imwr islands nre volcmiic, whNea:-; the 
out<'r islands are composedof linwstotw or of volcanic rock ovPrlnin by 
linwstonc•. :Moreau d<' J01me8 ( 62) probably wns tlw first one to call 
attPntion to this arrangPment, which was fully dl'scribP<l by Rtwss. 
The i111wr volcanic islands c•:dl'tHl from Sa lia to n J'('ll:Hl:t in an arc 
or mod<'rately f'trong curvature. The submnrine topography fails to· 
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justify iJH, <'xtrPlll!' <:nrrntmc of tlH' <'IHl:-; of tit<' arc sho\\'ll h.'· llolibs 
{39). ,\t tlH' 11nrtli <'IHl :-:aha. Ballk li<'S i11sid<· the• arc arnl a tongup 
ol' <l<'<'P wat<'r t<'rmi11at<·s tlw an: at itc; :<011tl1 <'lld. Tlw isl:rn1ls l;dng Past 
flf tlic maill an: ha\'<' lw<'n trPat<·<l ill diff<·r1·11t miyR. 1Iohl1s, foll(rn·ing 
1-'u<'SR, 1111it<·8 1\llc•gada, :-:on1hr<·ro, Barlnuln, llarllados, a!ld Tohai~o in a 
li1w ol' n•c:c•llt uplift. Tl10ugli all thc•."c' i:-dallds lnl\'(' r<·<·<·lltly ht'<'!\ ll]llifkd, 
tl11• suhmari1w topo;;rnphy offers llO justili1·alioll for llllitillg them in :m 
arc·, <'V<·n grnllting l fohhs'p contention that tll<' n1idclle f'c'dion of tlH' 
is\nncl arcf-1 i.~ 1u1slahl<·. ll1•ptl1s of almost !:,!()() fntltoms an' n'<'onlPcl in 
tlw 1\1wgacln trnugli lwtwc•<'ll ;\llf'gacla :rn<l f-:omhr1•ro, ancl this line 
clisn·gnrds tlH' sulrn1ari1w lopogr:qJ!iy hd m•1•1l Htost nf llH' nth<'r islands. 
1t S<'C'lllR lllOI'<' n·asollnhlP to i'ollow tlw snh111nrill<' topography :18 closPly 
as pn,.:sihk. :\•·1·nrdi11g to this guid<', tltc·s" i:·'1allcls fonn S<'Y<'l'al subor-
cli11at<· nrc·ll'!s, w]iir·h, ho\\'<'\'1•r, c·1ni\cl lH• drnwll i11 clil'l'<>r<•nt. \\'ays aec·ordillg 
to \ll'l•l'1·n•!l1·1·. 01w :1n·lnt <'xtc·11ds l'rn111 ~oll1hn•ro lltrough ,\nguilla and 
H. :\[art in to :-:t. llartholn11H,\\'; a ,.:1•c·nncl nf diff1•rP11t tr<'lid <'Xt1•lld8 l'rorn 
llarhucla. to :\nt igu:1; a tliircl c•111hr:ic·c·" (;rnllcl<·-T1·rr<', tlH' 1·a:<tPrn 11art of 
llunddoupc', :\!lei :\[aric• ( :alalltc•; :ll)d a l'o\ll'llt ot' Stl'Oilg CUl'\'atnn' \'Xt\'IHlS 
from Tohago to ll:!rll:tclo,.;, :-:t. :\lartill Ii('" a littk to tlll' ""'st or thP 
nxi . ; Oi' tiw :-:01nhrc·1·0-;-!(. Jlarl11ololl}('\\' :ll'C'kt. 
TliP \\'hole· Lc•,.;f'1•1· 1\ntill<·an ridg!', i1wluding tlw outPr ard<'ls 
<'xdu:-:i\'<' ol' Tnhai~o ntHl llarh:11lo,;, pmhahl,\' ,,.n,., huill up a" a "<'ri<'s ol' 
Crd:H'.l'OU:'; l'olds tlint c·o11ti1111C·d soullu·n,.,tward rro111 Porto l:il'O ancl tlH' 
\'irgin lsl:rnds. l\loc:ks or gaJihro, CJUHJ'(;t, di11ri!P :lllcl llli<•a Sl'hi'3(-
prc•ci;,:1·)y (.\ip SHll\C' kind Of J'O('k,; tJiat l'l'Op OUt in tiH' \'irgin J:.;[ands-
]l:l\'(' lH·<·n foun<l in tlH· I.nil' of Uuadl'lot!JH' nnd :\[artiniq1w (48). Th<'c'<~ 
l'Ol'k'°' f'<'('lll to llH\'(• Jic'l'll dc•ri\'<'cl i'l'Olll tiH• foundatiOll 01\ \\'Jiic\J tlH' 
i:-:fn1Hb :;,tn11d. TIH· in1wr part ol' tlH· riclgc• has hc•1•11 almost "t1·adil,\' 
:-:uh,idi11g :-:i11<'<' tlH·I', hut pad,; ol' iL \\'c·rc• n·pc·at1•dly huilt np hy \'nlC':rnic 
c·ruplin11:-:, :-:c111H• ol' which hn\'c• tak<·n pl:H·1· wi!l1ill 111,...tol'i<~ tinw. ::.\lari1w 
:\lioc·c•Jll' tufl's l'l'Op OU( Oil ::.\[arti1Jiqtll' and l'!'C'('ll[ li11t<',;to1w is round Oil 
I )mn ini<·a, ln1t tlm.:p lie•<!,; ma~· ilm·<· ]H·c·n <·lc•\'at<'<l during Ynkanic 
<·1·11pt ion:', lik<• tlin grc•at r.:lah,., of li111l·st01w 011 ;-!t. Eu,.,tatins arnl tlw 
li111P;.:(011c• 011 l:ri111,.,tonP 11 ill, f't. ((it ts. Calcarc·ou,; <l<·posils "'\'!'<~ lnid 
dmrn nlrn1g tlw :-:1i11."iding out<•r <·<lg<• ol' tlii,; ridg<·. On 1\11g11illa (10, 17, 
91 (pp. :!i"J/-:!fi:.!), 112), f't. llnrlholo11u·w (10) an(l ,\ntigua (16, 71), 
wlH·rn tll\• vol<·a11ic h:1sc:111<'llt nrnl<'rlying thn li11H•sl<Hw,.: <':II\ lw :-<1'l'll, tlw 
voll'anic'. roc:ks or t11ll',; <·r.op out only ill tl1<: \\'<•s(<'l'll parl of tlt1• island; 
tlial is, Oil tlH· :-:idc· :1<ljoi11illg t.11<' \'Ol<·:111ic i111wr part of tlw ridµ:l'. 
\"ol<":llli<'. rocks alm crop out 011 Dog l~lalld (91, p. :!(i0), n t-mnll i,,;l:uHl 
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~it the nortlnvP,.;t <'<lg<' of tlw Anguilla bank. Though the volcanic 
hnsc:rucnt of St. ::\Ia rt in (10, 61) crops out on al111o;;t th<' Pntin' island, 
it js sePll that thiR island !ins fartlH'r WP"t than ,\nguilln and St. 
J3nrtholonH'W. Following the sulnrn•rg<'IH'<' during which tlw e1lcan•ous 
·<levosits wen~ laid down thP islands fonning the out.Pr arclds were 
<·lcvated, though at diff<·r<'nt timPs, and thP ol<lPr p]nvatPd islands wcro 
tilkd. Rtill lafor f'Oltw of tl1em again w<'r<' partly submerged. Tn both 
the Sornhrnro-St. Bartholonww and Harhuda-,\ntigna arclPts the oldest 
·<'lcvated and tiltPd linwsto11Ps arc 011 tlu~ southPnm10st island and the 
most rPc<mt limn~to1w is on th<· nmth<'rnmost. Rombrero consists of 
·Quaternary linwstonn, Anguilla haR a PO\'!'!' of low1•r ::\Iioc!•nc linwstone, 
St. 1\fortjn hns limcsto1H·s of Eoc·<·tin or Oli~or<'lH' age and alfm of lower 
::\IiocPnc agn, and Rt. Bartl1olo11ww Jins n cov<•r of upper Eocenn limeRtone. 
Tlw south <'IHI of the arcld was the iirst part to h<' devated, then the 
middle part, and finally tlw north <'JHl. The same sequence of events is 
rep<'nted in th<• Harhuda-Autigua n.rcld. Jlarhnda, lik<' Sombrero, 
·cm1sists of Quntcrnary linwstonr, and Antigua has a coV<'r, now pn•scrv('(l 
only in the CllRiel'll half or the island of midclle nnd upp<•r Oligocene 
limestone with ywrhaps sonin undcrl,\:ing Eoc<me beds. Antigua, St. jj 
·Bartholomew and St. Martin, nnd to a lr.~s P:deut ,\ngnilla, lrnvr he<'ll 
•reernily suhmcrgPd, whcn•aR 8omhrc>ro and Barbuda han' hern recently li 
d<~vatNL Perhaps the hanks southenst of St. Bartl10lomcw an<l tlw hank ... 
,.:outliPast of Antigua. r<'prPseut coinplPtcly suhmC'rgC'd islands havin.g a i 
cover of" enrly Tertiary lirnestOJH', hut this is a mattc•r of SJK'culatwn. I 
Both the .11orth and south ends of tlw Clrancln-Tct'J'P-1Iaric Galante arclrt 
have bcPn recently devakd, for both hav<• a. cover of Quaternary lime- I 
stone. Unlike the arr:u1g<·11wnt in tlH~ arcl<'t J'nrtlH'r 11orth, tlw north end ·1 
.of this arclnt was tlw first part to he devakd, ns tuffs and limeRtonc~ of 
::\fiocmw 01.· Pliocmw age crop out on Grande-TP1To (15), wh<'reas nil of 1·1 
1fn ric Galante consistR of rPc<•nt limPstoiw. Tl in little island of D0sirndc, 
lying east of GramlP-T<'rrP also Jias lJl•nn n'c<mtly nkvated. '!'lie Tertia1·y , 
·d<•posits in il1csn islands arc tilt<'<l, but tlwrn f'<'C'lllS to be~ no uniformity 
in the direction of tilt, nxc<'pt tliat 1101w am tilt.Pd toward tlw main imwr 
arc. Tlie Eoce1w ht><ls on f'.lt. Bartholommv and beds of Eoceiw or 
Oligocerw agn on St. Martin dii> southward. The oldest beds on Anguilla 
-dip enst-southeastwnrd. The Oligoct•JW beds or Antigua dip northPnst-
ward. Tn view of the Ri111pln g<~ologic fratm<'s of Antigua ancl of its 
Hirnr>lc n~lations to thn main volcanie arc and to thn other islands fornting 
tlw outer nrclets, it if< difficult to accc11t Davis'R view that Antigua was 
.an atoll during ()JigocPn<> tinH', c·sr><'cinlly as it is IH'C<'Rsary to imagine 
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not only half of Uie who!<' atoll, hut also the· atoll r<'ef on the lrnlf llO\\" 
orwn to observation (13). It i;.; far si111pll'r to inmgirn• that tlw -11om11a-
ri1w l)('eb ovPrlying the· \'Okanic basc•rnent and undl'rlying the 11iain hody 
ot: nrnri1w hc•ds w<'rc laid <lown near lhu c<lgl' of a ;.;uhsiding land area 
that Plllbrnccd not only tllC' yo]eanic bas<'111<•nt 11ow vi;.;ihh' in Antigua and 
prer<muahly underlying the• a<ljoinillg hallk, hut also a large vart of th1' 
ridgl' on which the~ northl'rn Lc•ssc•r ,\ntill<·s sta!ld; and that ,,·ith tlw 
furtlH·r subsiclm1ec' a thick s<'ric·::; or n·ef im<l lagoon dq)osits was lai1l 
down on the rnmmarine hC'df'. Evidc•Jlcl' that the· nonmarirn• lwds \\'<'l'l' 
dcriositcd on a land an•a of co!lsidc'rahlc· Ri'l-c' arnl rnlt on a dwindling 
·, - island is fnrnislH·d, as Pilshry has poi11kd out (67), hy the thn•c f'lWCi\'O-: 
of river snails of the gc•m1s Jlc111i~im1s found in th<'S<' hc•<ls. ThPsP rin•r 
snails lived in ve·n11ai1ent stn·arns and it is improhabh' that thn'<' s1weies 
live·d in a Rmall land area. 
Barbados and Tobago Rtand far out frorn the• otlH'r islands and an• 
totally different from tlwm. '!'hough Tobago actually resL·mbks tlH' 
nortlwm part or Tri11idad, it is justifiahlc to c·on:.;idl'I' it HR forming an 
arc with Barbados, C\'!'ll tl1ough clqlths or 111on· than 800 t'atl1oms an•· 
n·conlc·<l· hc·h\'<'<'ll tl1L•111. 'l'hl' old<'RL roclrn on BarhadoR :ll'l' grl'atly 
ddorrne<l Eo~eue ci<~tlnsitR (30, 107) 1·011sil'ti11g, unlike tlw <'akal'\'OllR 
deposits of the other out<•r j;.:Jands, ol' dc•trital rnatc·rial dl'riv<•cl from sonw 
__ ./ region, IlO\\' snlnnergPcl, appm·<•ntly <~xtending nortlwaHt\\'al'\l front ~out h 
America along the r<ulminri1w ridgP joining Barbados to Tobago. ~011w 
of these beds cany largl' Arnpullnrias nrnl oLh<·r frPsh-\\·atcT mollusks 
that must li:l\'c livc•d in [lcrnuuw11t stl'!•a111H, showing that tlw land nn•:1-
was fa1· larger than Barbados now i:-:. Tlin g<•1wrnl tr<•rnl of tlw fol1l,.:, 
which aw O\'<'l'tm·n<'d an<l brok<'ll by m:rny faults, ii' east-northl'nst. ln 
vi<'\\' of this tn•1Hl it is infc·rrP<l tlint tll<• larnl arl'a still \ms large' wll<'ll 
tlw fol1li11g took pine<' at the clo:-<c· o[ Eoc\'II<' ti11H' and lH'fOr<' tlw Oligo-
c<'IH' or l\Iioc'.C'll<' sulnuPrgc•rn'<' during which <l!'JlO>'its containing llrinl'i-
pnlly pdagic fossils \\'('!'('. laiel down. 'l'hl' lllOSL Rtriki11g frat UrL• or tJw 
island is the! magnificent f,l'ries of Hl'l'.ll<•d l'!'d \'aps that almost comvll't<'ly 
covl'r it. Tl1<'f'C' mm1erouR n·C'f cap>', all apparc•ntly of Quaternary agl' 
Rl1ow (hat Ilic• island has n•ce•ntly ri"<'ll rapidly. Tobago (11, 19) 
<;onsists of' sc·hi>'ts and oll1L'I' nwtamorphic roc·ks n11d llltl,\' he' n•ganled :1~ 
a n•umant of the lan<l that furnislw<l tlw dl'lrital 1h·hris fm thc> Eoe<'lll' 
deposibi or Harliados. '1'11<' south end of tlw iRla11d if< n•C'f-enppc>cl and tlw 
caps may fonm•rly have extc·1Hll'd across most of tli<' iRlarnl, as 011 Barbado,.:. 
So far as kiio\\'ll 110 inl'orrnation is nvailahlc~ n•lating to thL' gc•ologr 
or A\'l's or Hird ll:'lnncl lying far within thl' arc of tlil' L<'RS<·r ,\ntilll't'. 
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The jnack•quat(' soundillg,., sugg('s(. that it starnl:-: at thP nortli Plld of ai1 
arc. or <'X('l':-:sin• Cllryatllr<', lllO.~t or which Ji<•S bet\\'(•pn devtJi:-< or 7()() :tlld 
1000 fatho111s. Coniirrnation or t!iis arc lllll"(. :nrait furtlH'I' f'Olllldings. 
Carib!Jeau Coast of South America. 
TlH• 111t'l:nnorrihie• rcwks or the• N'ortl1ern J:allg<• ol' Trinidad :111d of 
tJw adjoining £'aria ['('ninRtda or \.<'IH'Z\H']a arc l'C'gardC'cl :JR l'a)l'OZOic. 
f:iilllilar ro<'ks arr· found in 11 1<' nmtlH'l'll part of tlw Cordill<'r:t clPl Litoral, 
or CarihlH'ml Hang<', or ,.(')H'ZUC'la ( 45, 99) alld in t.hl' Si<'l'l'tl NPrndn dP 
Santa ·::.rnrta of c·astern Colomhin (97, 98). Tll<'R<' ro<'k" an' YPry 
eomplexl>· folclc•d aucl faulte•d ancl thP first folding probably took plac<' al' 
<'arly nH tlw Pnd of 1'al1•ozoic~ ti111C·. Ill tll<' North<'rn Haug<' ol' Trinidad 
linwstOJH'I' apparPntl,\' of .Jura,.,,.,ic ag<' lying out,.:ide· ti}(' 111nin 1uasi' or 
schists ar<' involved in tlH• folding or the :-;ontll<'l'll part of ti}(' rmig<' 
(108). TllC' fold" in g-e•1w1·al an· paral!Pl to tlw coasts along wliich t!H'Y 
lie. They t1·<·1Hl a littlP north or i·ast in Trinida<l and \.PJH'Zlll'la and 
nor ti H•ashrn rd i1.1 Colombia. 
The· principal folding in t lie• soul.h<'rll part or tl1<' Cordill<'ra d!'l 
Litornl nrnl ill th<· Cordilkra <1<· M<·ridn probably took pin<'<' tomu:d th<: 
close or Crdac:('O\lS ti1ut•,. thus coinciding ,rith t!H· prin<'ipnl JH'J'IOcl ~I 
folding- j11 tlH· ('OJ'dill<'ntR or !Ii(' Andi's, ,rJiich plung<· nortll\\'lll'cl ]JI 
Colo111hia. Tlw Cr<'lace•m1s h<•cls 011 tlH· south slop<• of tlw Cordilll'l':l ell'! 
Litoral HI'<' thru;.;;t 1muthwarrl (75). In <'askrn \·<'n<•zu<'la tl}('sl' fol<ls arc 
roughly pnrall<'l to thP 1•arlie!r folds, hut in tlw Conlil!Pra de· ill<·ri:ln tl}(',\r 
swing- 11101'<' to thl' 11ortl1C•ast. l\rm·c•nwnt nl:-;o took place• in the Cc>ntr:d 
Halli-\'(' or Tri11idncl at the> e•rnl or Cr<'tac'<'OUS till}(' J'('Slllting in J'ault:-; :incl 
folcls tn·1Hli11g 11101'(' to tin· nortlH·ast than tlw trc>11cl or !lw Norlhnn 
I ~a ng<'. 
Tl1<· CnrihlJC':lll coast or i-!outJ 1 1 \nl<'rie·a took pad in tll<' last p<'rioel 
of folcling J'ollowi11g l\ricH'<'IH' ti11w, lik<· tlH· n•st or the> Caril>h('all J'('gion. 
111 Trinidacl tlH• folding at plae·e•s was intc>ns<' produ<'ing ov<·r-turnccl fold,; 
and thru,._t faults. Tli<'I'<' folds and faults Ji:JY<' a g<'ll<'l':ll 11rn·t.Jwn:-<l<'rly 
tr<•nrl (119, 120). Thu J'olc!ing in\'ol\'ing- tlH• Oligoc·<'IH' and l\fiewe·11e· 
h<'ds of t]JC' <'astt>rn pnrt. of th<• stat.P of Falcon, Y<'IH'ZlH'la, .110rth ol' ( lw 
wr·s(. c•rnl or tlw Cordill<·rn 11<'1 Lit oral, is lc>ss intc>nse• fro111 soutl1 to 1101'( Ii 
(122). Th!'S(' folds t1·<·11CI (':Isl.ward. lktails or tlw stnJC'l\l!'(' ol' (]11• 
Tertiary deposits or tlH· l\rnr:wail>o basin ancl of tli<' ('O:lstnl n·gion o[ 
Colombia an· in th!' l1ands of oil con11>:111il's, hut <•11ougl1 lia:< lH'<'ll 
puhlisl1<'cl to shcm· that tl1<' pri1H"ipal J><•riod of folcling- l'ollow('(l l\lio<'<'IH' 
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tinw and that most of th<' folds strike out from tlw plunging cn(ls of 
Crdac<~ous folds or am parallel to them (4, 29, 44, 121). 
!Tobhs considPrs that tlw islands ofI tlw' coast of VcnczuPla .form a 
series of ;;nhordinatc nrclcts, but, except for tlw Dutch islands, iwrhaps 
not enough is known about their gc·ology and about tho topography of 
t lw OCl'an floor lwtwPen tlll'm to fully confirm this view. The Dutch 
islands of Aruba, Curar;ao, and Bona ire have n·d' caps (57), thosP on 
Cura<;ao forming an almost perfect, though eroded, anticlinal arch. The 
southward hc1Hling of tho f.'outhL•ast mid of Bonaire and the submarine 
foaturPR, RO far as tlH•y are knciwn, i<upport I fobb's view that Cura<;ao arnl 
Bonafrc form a rather closely c01n pr<'SSP<l arcld .. 
Sunimary of 'Tectonic I Iistory. 
As Vaughan has suggested (109, 110), the major fraturPs of 
northern Central America, the \Y<·st fndirs, and northcnstrrn South 
America IJl'Ohahly wern outlined at the close of PalPozoic time. The 
Paleozoic fol<h1 of northern Central 1\mcrica, the only IJlace wlwrr tlwy 
arc definitely <lat<•d, ai·e lost nftcr they arc trnc<•d into tlw Caribbean 
Sea, hut th<'y vrnbahly <'Xtl'.rnlo<l into Cuha from BritiRh Honduras nnd 
__ / Yucatan and into .Jamaica and Haiti ·from Ifon<luras. Throughout tlw 
\VcRt frnli<'s tho late l\IPRozoic'. rocks consist princirially of lavas, tuffs, 
and bn·ecias <lPriV<•d from vol<'nnoc·s Rfonding on a land area now nhnost 
cornrilPtely cover<'d or suhnwrge<l. ft is n·asm1nhl<· to 1mppo::;o that this 
land aJ'('ll a{l[JL•arc·<l as tlw l'('RUlt or OllH'rg<'Jl('(' following the PnL'ozoic 
folding. Th<' 11n•sence of ancic•nt mdamorpltic~ rocks in Cuba and llniti 
ofTPrs a possibility for tracing thP I'al<;ozoic J'ol<lR tlwn', but doiinito 
inforlllntion awaits the dis~OVl'.ry or Pnlc•ozoic fosRils, which may yd. bl~ 
found. ff Cuba ovpr was joi1wd to Ytwalnn it probably was nt this time 
and not at :lily lntPr date. Tho Cl'l·lnc<·ous foldR oi' w<•Rtern Guba vhmge 
toward t!w Yucatan Channd. Thero iR no tnow n·ason to SUJlllOSo that 
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' Cuba waR joi1wd to Yucatan after late I'nll'ozoic 1111<l l'arly l\l<'sozoic tinw 
than !!H'm is to Rllpposo tl1at tho Bahama ri<lgc was .ioilwd to Florida. 
Tho Yucatan and Florida 1wninsulas an· wry i<irnilar in many fPatun's 
:mu 1witlH'r took 1mrl in Crdac<'OUH or lal<'r fol<ling. If till' l Iondurns-
.Janmica-llaiti riclgn haR a foundation Of I'al<•ozoic folch1, later folds 
Jlaralld to those of .Jamnfra an<l llaiti have modified its outlin<'. 
I'orhapR tlw exotic rocks-g1wiss, Rchist, and oth<'rs-found nR pehbll's 
in the low<·r Eol'.<Hll' ckpm1 its on tho nort 1t :·oaRt of .la ma ica "·en• derived 
from this Pal<·ozoic land mass. Schists lia\'<' r<':'Pntly hl'<'ll found in 
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place in Jamaica, hut it i1-1 not known whethPr thPy arp pr<>-l\foMzoic 
(58a). The decrease in size and a lnmdanrP of tlwse Pxotfo rockR. toward 
the south indicates that the land arcn lay to th<' north; that is, in the 
rf'gion wh<'rc the trend of thP RUlHlH'l'g<'d ridge giYPS P\'id<'ncr thnt it has 
lwen modified by l:itPr foh!R. Folds of nssnnH'd l'al<•ozoic agP nn· found 
in Pastern Colombia, <'nHt<·1·11 Vt>llPzueln, Trini<lnd, and TQhago. South-
ern CC'ntral ArnPri('a apparPntly was snbnH·1w·d at tliis ti11w. Th<: 
granitic rocks fonnd in tlH• Paleozoic rang<'H of i1orthPrn CC'ntrnl ,\nwriea 
and the diorite schist of th<• Jsl<' of Pines (114), probably W(']'l' intrndt•d 
during or a ftcr the Paleozoic folding. 
Following this Pl'l'iod or folding tlw wholP J'l'gion ('1Jlel'g<'d,· <'X('(•pt-
ing HouthPrn C<>ntrnl ,\rn<>riea and adjoining parts of Colornhia. Tlw 
first imbsequent n•c•ord iH tlw dPposition of lnte Trinssic or Parly .Tumssic 
cycad-lwaring rc•d sands and clayR in tlw vallP.)'S bt•hY<'Pn the I'nleozoic 
rangt>S of northPrn CPntral America. Tlw sea failecl to JlPllPtrnk tlw 
Caribbean n•gion until latt> .JmasRic tinH' wh<'n it r<'acl1cd onl.r W<'Rtf'l'll 
Cuba in a tnt11Hgression that CO\'<'l'<'c1 parts of l\frxi<'o. During at lea:t 
Ink l\frRozoic timP and Jlf'rhapR during all of l\frRozoic tinH· volcamc 
activity Jll'('V!liled in tlw WPRt IJ](lian r<'gion n'Rlllting in flowH of a1Hk~ 
Hite, dncitP, and bm1alt, nnd in the piling up of a gr<'at thid:rn•Rf' ~>f tu fl. 
and breccia. According to the llH'ngl'r l'Yidl'llC'<', :-outiH'rn CPntral 
An1crica Pmcrged in latp l\ksozoic tinw, wiH'n thP an<l<·sit<·H and oth'.·1• 
lavas of Los Santo;:; Province, l'anamn, and of thl' 111ai11 cordillC"rns 1'. 1 
Panama and Costa Hien, wen~ pour<'d ont. Tlin l\Il'sm:oic lams nnd tuflR 
were '.intruded by basic roclrn, now altered to s<•qwnti11P, found in Cnhn, 
.Jmnaica, Haiti, Porto Itico, and a!Ro in Guafruialn and Jlondurns. At 
places in Cuba thP bm;al rnari1JP CrctnrPous bPds contain (!Pbris dPrfr<'d 
from the scrpcmti1w arnl otlH'r intrnsin•s. Tlw sPa grncluall,\· spread O\'<'I" 
partfl of Guatemala and Ilondnra8 and over nortlH•ri1 8outh America, 
ineluding Trinidad, during Lowf'r Crda<'<'OllS time and cl{iring Ink 
CrPtnceous time it advancpd O\•er parts of tlw \\rPst Inclinn n·gion, when· 
late Crctacf'ous liml•sto1wR, at mnny placPs intPrlwd<led with tuffs, an' 
found in Cuba, .Jamaica, lf aiti, Porto Hico, St. Croix, and Ht. ThoiwiH. 
UppPr Cretaceous <leIJORits an· also fonnd in the• J110lllltai11 rnng<'H or 
northern South America. 
A veriod of folding rt>co~nizahlc• nlmost throughout tlw wl1ol<' Carih-
henn region followed this traiJRgrcssion, wliich wns more <'Xll'llHin• t ha11 
nny preceding invasion of the sea. At about thn sam<' tin1<• Pxtt•11HiV<' 
intrusions consisting almost inmriably of qunrtz dioritP and clioritP took 
place. These rocks nn• found in Cuba, .Jnrnniea, llaiti, Porto HiC'o, th<' 
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Virgin Islands :incl Lesse r Anlill('R. At rnnny plrircs LlH' CrctaecoL1R tuffs 
into wltich ( hry nro intrudrcl ri1·p all<' r<'d lo <·h lor itc' Rt:li iRls. 0 1w nrny 
vc ntnrr to gu<'RR tlrnt t lw qunrlz <liorit<' of l l1<' C'ordill crn d t• Sa n Hlas of 
hu1ama n1Hl !lit· diori t il' rock s found i11 o! l1 C'r mountain r:1 11grR of 
l'nnnma a1Hl \'osb1 J{, i('a 1n•n• int rud('d :it t hie-; t inH', :rnd tl1:1l tl1, Rvhi sts 
foun d in ll1iH :ll't'n arc· :1ltNPd )fr:-;ozoi<" t 1dl':-;. It nbo n1ig l1 t lw Rcifn to 
VP 11 l 11n• tl1t· lwli l'I' lh:d tlw :ll'l'S l'ornwd h,v tlwR<' rang<'R :in• du <' to t he 
l rr nd of Cr rl <1 1 ~ c·o u R fo l<l R. 
Tlii R 1w ri 0<l 01· l'o l<lin g nlso 11·}1S l'ollo\\'(•d liy 1·x (<· 11 :-; i\'\' t'n1<' J'l.~<' n c·c . 
Jn lrit<' lowC' r EoC'.r 1w ti 11H' t ill' sc·a :1g:1in l)('gan to lrnnsgr<'RR, nt ii rst 
li nltingly, i'OI' lowc• r l·:oe<' IH' cl C' pos its <11"<' 1·oun<l 01il y in .Ja 11 iaie::i ::ind 
rni<klk l(o('<' ll C' in .J;1n1n.i<·a , I laili and nortlwrn 8outl1 .1\111 er.i('::J. 13y 
Lrprw r l[oc·<· 1w ti nH' (lw t r:rnsgr('sRi n 11·ns V<'r~' <'Xl('nSil'(' <'X('<'J>t nl tli<' 
<'fist ('ll<l of Lil(' W\'st 1 ndiilll l' ('gion , l11011gl1 ('\Tn tiH' I'(' d <' j)OR il R or lh is 
ngr :ire· l'ou 1Hl in f-\t. Hnrlliolo1111 •11· :llld l\nrh:idns. I 11 Rout lwr n :ind 
11·<·Rl<' rn Cuba :ind in ~t . Barlholo11w11· :uH.l<·s itic lavu s and tuffs u 11tkrli t' 
o r :1r1'. in l<•rlw dd<·d wW1 tliP uppc•r l ·~<H"<' l H' lim<'Rton cR. ln al l< ':ls t ll w 
W<·stc•rn pnrt of t lH' \\l rRt Indian rc ·~ i o n l'ol<lin g ngain look ]lla<'t' at Llic 
<" los1• o l' Eot·c' lH' li n1c'. 
Tli c <·1n1 • rgP nC'c~ l'ollowing thi s f'nlding " 'Ml wi<l<>sp 1·c·atl, but i11 idd l , 
Uligo<"l' ll\' rl1•pos ils m·< ' l'ound l11rog li o 11 t lll<' \VrsL l m li <'S and also in 
so ut lwrn C1· ntrn l 1\ mPrica and i11 11 orll1<•r11 ~oul1 1 J\111eriea . 'l'hP i11 iddl e 
Oli gocl' nC' '<'a adva1wrd over Por to l{i\'O ;llld ~(. Croi x, \\'lwr0 no l ~ore nc 
lw<IR rt rl' know n. During 11 pp1·r Oli g<H'(' IH' ( i11H' Ll1<' .·ra r etirl'd :1gain OVC'l' 
par( o l' tl1 c' area it had pn•viously t'OV<' r<'d , hu t il11ri11 g l\lio<'<' tW li m l' it 
cign in 8[Jn•n<I ovr r n ln rge pnrl of' Llw CnriiJI H'nll rl·gio11. Jn Co. l:i. H.iu1, 
part s o l' H aiLi, Porto Hico, Vi<'q ucs :rncl 1\ 11g11i11:1 t lw Lra nsgrcs::;ion w:1 s a t 
it s l1 niglit during lowe r }VIior1' tH' li nw; in [ ';111:1 111:1 , Colornhi:-l , and t he 
l:ugl'r part of' t li c wcRtern \\l rst ln <lies iL r(·:H'hccl ils 111:1 :-: inrn m d uri ng 
lll iddlr· llfioc·<' ll <' t inw . 1\ t pln ccF' I' lcli11g t ok plal'L' l>cL11·l' t' n lO\\'<'r n1Hl 
mi ddl <' Mio('r nc tinw, but t he most general l;1Lr 'l'1·rLinry pcriocl of J'o.l ding 
wns durin g upp<'r Miocrnc and Pliocr1w li11H'. l n 1 lai li i11lrn Rion . of 
grunodio ri tr· a11<l quar tz diorite took pla(' <' at ;:ibout t h ' snnw l i me as th (' 
fo lding. Duri ng Ll 1<' c111 crgcncc followi ng tiii 8 fo lding JHmniC'<l and [l aiLi 
probably 11'(' 1'(' 1110 1' (' or leSF' rornplctc·l.v joi ned to l roncluni s; Culw lo H aiti ; 
an<l ll aili , l'ort o ltico a 11d t he Virgin lsl:rnds to t ii <' Lesser J\ 11lilk and 
f'out h Anic•rica , l11 ougl1 it is improbable· l h:tL llw so uthern basi n of tlH:' 
Caribbonn 8<>:1 at a ny lime wn s co mplcLv l.v <· 11 C' losod by Jnnd. Th e A ncga dn 
t rougl1 SC<'ms to datr bark (o late Pl iocene tim<'. Tl w acti vity ot t he 
11 rr•sr•nt CPntnd J\ ln<'rica 11 volcn11ors bc-g:rn d nri n~ 1fl te Tert ia r timr, bnt 
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it is cll'ar that tlH're wen· ParliPr volca11ol'H in Central AmPl'ica. The late· 
Tertiary and early Quaternary lavas of the Greakr ,\ntilles arc hasaltr 
lin1burgite, ai\d ncphelite basalt. ThP volcallOPS of the Lesser AntillL'S 
still erupt the dacite-anrlesitc type of lavas that arP l'ournl ns l\It>sozoic 
and Tertiary lavas throughout tlH' \\'Pst lndie;;. 
That folding, or at least arching of t]1e crul't, took place l'Pccntly ntHl 
probably still is going on it clt•arly sl10m1 by the rl'd caps, all of which, 
so far as k11ow11, art' of Quatl'l'IUll'Y agt'. I 11 this n•gion rpef caps rt>ach 
their greatest altitude i11 tlw northwest pe11insula of Haiti, where a Sl'rics 
of caps arches ovPr the cn•st of a MiocPrw anticline, the highest being at an 
altitude of morP than 400 ml'tcrs ahovP sea lPvPl 011 the crest. On tlw 
south coast of OriPnte I'rovincL', Cuba, tl1l'y havP a maximum altitudp of 
almost 200 meters above spa level. This line of recent mucrgPncc ii' 
continued in the rccf-cappl'd Cayman IslnmlH. 011 Barbados the nrchcll 
reef-caps reach an altitude of HOO mders above sea level. As described 
clscwh('rc, they an' found on other island arcs, such as Aruba, Curn<;no-
Bonain', and the Bay Islands, and along the 8hon•s of sonu' of the laq~L'l' 
islands, especially in Cuba mid 1 f aiti. 
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